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PREFACE 



Man has always been involved rith the challenge of sur- 
vival. In some of the first examples of recorded hia tory man 
was scan rs aa-. lndlvidu.il struggling against his fellow cave 
dwellers, the wild anim^Alss and the natural environment. His 
determination to survive waB soon coupled with the knowledge 
which enabled him to qxtund his span of life. The pattern of 
a primit.lve culture evolved from the requirement that man must 
work with man Ir. order to create a more secure way of life* 
Eut in each instance the challenge was Individual^ ^ — man had 
to think for himself and man had to want to survive* He soon 
learned how to survive better by working with others and by 
adjusting to the needs dictated by his environment. The natu- 
ral environment that faced him was his greatest friend and his 
WDist enemy,. He struggled to understand it and to conquer it. 

Today, modern man faces the same types of problems. How 
do we solve thi^ issues that relate to pollution, drug abuse, 
natural disasters , law enforcement, and the threat of nuclear 
war ? 

The United States Is an extremely diverse country. The 
climate, 3oil| topography, and population are varied and com- 
plex. What surviyal problems e:cia£ in one area may not exist 
in another, >ian-made and natural di^iasters will reflect the 
peculiar nature of that part of ■ our "count ry , Energy as well 
as drug r.buse problems will vary with^^the geographic region. 
The student should recognise these differences and cilso under-- 
stand that because of these regional peculiarities J t is essen- 
tial that we build together fot a bette ; tomorrow, Whe struggl 
for freedom Is an inherent dreamj but the compromises that mod- 
ern man faces are difficult tasks. It is an inevitabla truth 
that the freedom of one man may well interfere with the fteedom 
of another » These problems and the others reflected , in the 
pag^s- that--follow -can-be faced wr^ wisd^oini-arrd^n^der^^^^ ~ 
With such wisdom and understandL^ng man can survive. 



State Superintendent of Education 
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FOREWORD ^ 

The State Department of Education, in cooperation with the State Dep^arlment of^Cjvil 
Defense, has develop^ed IRis co^u^^r^^^ and this textbook with ennphasis on survival. The 

many problems and solutions that this book presents could be those that confront you in the 
future, and as a result of your study of this material, you will be better prepared to cope with 
eriiergencies and to assist other Alabamians who have not been as fortunate as you in receiving 
this training. , 

The objective of this course is not just to present you with something else to study and take 
up your time, but to offer you something th^.t will be useful the remainder of your lives. 

Alabama is privileged to have been given the opportunity to develop a pilot program for* 
our Natioi'. as well as for our State. I know that you will take advantage of this and prove to 
our country the value of such a program. , . 

.As your Governor, I feel certain that you will find the course mearrtrigful, practicable, and 
challenging. 



Wishing for you a most enjoyable and successful future, I remain 

Sincerely, 



George C. Wallace 
Governor 



ill 



INTRODUCTION 



The State of Alabama has been subjected to more major 
natural disasters in the last three yearf than in the pre- 
vious 50 years* 

The devastating tornado of May 27^ 19/3, destroyed part 
of Greensboro in Hale County* 90 percent of Brent in Bibb 
Go unt y ^ and d drd— m%j o^:d amarge=in b - ve ral -0 1 he r -1 oc a t ion s » - - 
This tornado lasted nearly two hjurs and cut a path of de- 
struction nearly 135 miles long. In the town of Brent five 
people were killed and 56 were injured. 

On March 16 ^ 1973* heavy rainfall in the Tennessee and 

Tombigbea River Basins produced flash flooding that caused 

miliion-^ of dollars of property damage in Huntsville and 
Madison County* 

The Alabama super outbreak of tornadoes occurred on 
April 3* 1974 p when ten confirmed- tornadoes struck North Alabama 
counties. These tornadoes produced 77 deaths and 938 injuries* 
Guin in Marion County was severely damaged by a tornado that 
might be the most powerful one to ev^r strike Alabama* The 
speed of the tornado was estimated at 65 to 75 miles per hour* 
It' atruck $t 8i04 p*m* killing 23 and injuring 250 persons 
mostly in the town of Guin- 

Hurricane Eloise struck on September 23, 1975, This hurri- 
cane did considerable dAmage in 15 southeast Alabama counties,^ 
Several schools were severely damaged along with many other 
=^u-b ll-G--=a^d==^i^i4f a^e— b^-i-ld-i=^ — ° ^-^^ ^ ^_ 



Btudents can readily see what impact natural disasters 
have had on the safety and welfare of Alabamians* Your 
studies in the coming weeks will reveal many important facts 
about all types of disasters. The knowledge you gain from 
these studies has life-having potential. 
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CHAPTER ONE 



DISASTERS 
Introduction 

Natural disastera occur in all parts of the Utilted States* 
The nature of the dlsastBr threat differs with the geographical 
locatiori* ^. 

■All parts of the 'nation may be 
Bubjeated to some type of Katural 
disaster . . ' 

Some parts of*^_the nation suffer the ravages of ^hurricames * 
Toj^hadoea annually inflict death and destruction to many areas 
o^ the country. Winter storms produce an economic loss as welL 
as loss of lives. * " 

What natural disasters da you peraeive 
as" a ^threat to you? Your aommunity ? 

The population of the United States continues to grow, Con^ 
struction of new bulldinga is increasing at an unprecedented 
ra te • 

■ '. ' ■ 

What do you think the results will he 
\if natural disasters oaaur at the 
■ \^ame rate and the trends in population 
and aonstruation aontinue? 

An analysis of the extent and nature of the natural dis- 
aster threat for your area is a prerequisite to good planning,, 

Predicfion and warning of the possibility of occurrenqe of 
some natural disasters have improved. Governmental cooper^^ation 
and planning have improved. This has resulted in a red uc tUon in 
_ t he^ number o f _d-e.atlia^^ft4--4rnj-u-r ia- ^ , — — — p 

The response to the needs of victims of \ " 

disasters has improved due to the enaat^ ' \ 
ment of federal laws and programs. A, 

Disaster preparedness programs are designed to create an 
awareness of the nature of the natural disaster threat ^ actions 
to be taken if a disaster occurSi and the assistance that is 
available if you become a victim o^ a disaster. 



Do you know what the safety rules -q^re 
for individuals when a tornado threatens? 
A hurriaane? Lightniyig? 

i 

These and other topics will be discussed in this chapter. 
The information presented in the sections which follow "^reflect 
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NUCLEAfe ATTACK _ EARTHOUAKE 

' visual 1 

o ■ . , - 

ERIC 



an approach to preparing the individual for Qmergencies or 
disasters. An aware and infortaed citizen can better contri- 
bute to th'e solution of disaster preparedness problems , rather 
than being a part of the problem. 

Weather detection equipment has helped us to improve our 
capability to warn people. The Synchronous Meteorological 
Satellite Program of the National Oceanic and Atmospheric 
Administration (NOAA) is co^nstantly providing better Infor'- 
mation for use by meteorologists in predicting natural phenome- 
non such as hurricanes. 

Weather modification studies indi.cate that a degrei of J 
control is possible for some natural phenomenon. Dntl^l signi = 
ficant progress is made in altering or eliminating certain 
natural disaster hazards, man must plan and act to reduce 

e| fACjts._ a£__.d.ls.as±ers - on--^^ 



the 



Thunderstorms 

The thunderstorm Is a weather disturbance that occurs in 
practically all areas of the nation.. The severity of the 
■ thunders torm depends upon many factorst^ Circulation of air 
masses, heat content oJ the air, and water vapor in the air 
ar i all factors in^he formation of thunderstorms. The thunder^ 
storm produces associated hazards of lightning , strong winds, 
hail, heavy rain, and in some instances tornadoes. Annually, 
the majority of the nation is subjected to over 80 thunderstorm 
days (visual 2 ) * 

It is estimated that some 1,800 thunderstorms are In progress 
over the earth's surface at any given moment, and that lightning 
strikes the. earth 100 times each second. A thunderstorm may be 
several miles across at Its base and may reach an altitude of 
40,000 feet or more. 

The mature thunderstorm ma^ prodlicf^ hazards such as hail, 
heavy rains, lightning, and tornadoes. "^These hazards will be 
discussed, in sections to follow. ' " 
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Tornado . 

Hhat Is^ a Tornado? .Tornadoes, .though st^^rms of short 
.duration, are the most violent weather phenomena known to 
man. Tornadoes are violently rotating masses of air that are 
characterized by a funnel-shaped clo^ud, usually stretching 
frota ths cloud layer to the ground although they do not always 
touch the ground (visual 3). 

The funnel of air rotates in a counterclockwise direction 
at speeds ^estimated to be in excess of 300 miles per hour. 
These severe winds are. the reason for the des tructiveness of 
to rn adoes * 

A tornado may. travel along the ground at speeds up to 70 
^niles an ho.ur but has been known to stand still. An average 
speed for, tornadoes is from 35 to 40 MPH, . £t s path of destruc^ 
tion may affect an area trom one'-fQurth to ' three-fourths of a 
.miie.^wlde::and.cover a distance tha^t extends for many miles, 
. However, they have been known to cover an area of one mile in 
diameter and travel a path some 300 miles long* A spectacular 
tornado occurred on May 26, 1917, when it lasted seven hours and 
twenty minutes and traveled a distance of 293 miles through the 
states of liU-inois and Indiana, 

^^^t Causes Tornadoes? M-^ny theories have been advanced 
as to what generates a tornado, but none has won general 
^acceptance. One theory holds that tornadoes. are produced by^ 
/circulating winds created by temperature changes in the atmos- 
phere. , A second theory stressed the effect of converging winds 
meeting ahd producing a funnel cloud. Currently scientists 
seem to agree that neither process produces tornadoes Independent 
ly. It Is most probable that tornadoes are produced by the com- 
bined' effects of both forces, * - ■ 

The Destructiveneas of a Tornado, If there is fome question 
as.tto the cause of tornaddes , there certainly is no ' difference 
of opinlori as to the destructive effects of these violent storms 
(visuals 4 and 5) * * 

The tornado /can' destroy buildings , make a deadly " missile of 
a piece of straw, uproot trees, and hurl peopje ffAd anikals for 
hundreds of yards, lornadoes do their destructiye work through 
^the combined action of thetr rotary winds, flying debris, and 
the partial vacuum created in the center of the funnel (which, 
when touching buildings, has the effect of causing .them tb ex- 
plode). As a tornado passes over^^a building, the winds twt^st 
and rip at the outside walls while the reduced pressure in and 
around the tornado'« funnel cause's . eKplosive pressure differences 
between the inside: of the .building and its outside. Wall's and 
windows are collapsed or pushed outward, and the resulting debris 
is sent flying- through the air in a dangerous barr^je.. ^Heavy ob- 
jects (automobiles , storage tanks^ even railroad cars) are often 
lifted as if they were weight less and tossed hundreds of yards 
.away from where they had been to be sha^ttered and mangled upon 
hitting the ground. 



The- violent destructive effects of tornadoes have made them 
the "number one" natural disaster killer in the United StatiS, ^-.^^^ 
During the past 50 yeare tornadoes have killed over 9 , 000 ^pers®ns . 
in th% United States. Visual 6 gives a detailed breakdown of the 
number^ of tornadoes that have occurred during the period 1916^. 
19 70 and the loss of life caused by them* In comparison * the 
other two prime kin"ers, hurricanes and floods p have killed about 
3,000 and 4,000 persons, respectively, during that same period* 

Frequency of Occurrencey Let us look at some specific eK= 
amples of tornadoes that have struck communities in the United 
States in recent years. 

Tornadoes have been recorded in stvery state, but the Mid = 
west and Southeast are the most vulnerable \areas. The number 
of tornadoes that have occurred in each stafr p for a 17=year 
period are s wn~iir^ v Tiu^Fl^ 7 * One of the mo^^ destructive series 
of tornadoes occurred on April 11 , 1965 , Palm^f unday * ^ On that 
day 47 tornadoes struck Midwestern United State^, Two hundred 
seventy-one persons were killed and more than 5,000 injured* 
Property damage was estimated at $300 million. This record was 
eclipsed by the April 3=4, 1974^ series of tornadoes when 140 
struck in a 24-hour period, . The .series of tornadoes during this 
period killed 336 peop le pUn j ured 9,000, and destroyed, nearly 
5 , 000 homes , ^ ^ v 

Tornadoes have been^ known^ to occur tjiroughdut the year at 
all times of the day and night, /Weather conditions that have/^ 
spawned the greatest number ,of tornadoes occur between April and 
June. Of the total number 82 per'cent occur between noon and mid- 
night (during the warmest hours, ^of,- the day)* The greatest single 
concentration of tornadoes during this period takes place between" 
4:00 p.m. and 6i00 p,m*^ ^ j - 

The chance that a specific location will be struck by a - 
tornado in any one year is 'quite small. However, this should 
not lead one to *feel secure and complacent with regard to the 
danger a tornado poses to a particular area* Exceptions to 
Liii^ rule do take place and, those who lived in Oklahoifta City, 
Oklahoma; Baldwyn, Mississippi; or Codell, Kansas| during certain 
years prior to now, are aware of this* Uklahoma Gity has been 
struck by tornadoes 26 times since 1892, and Codell, Kansas,' was 
struck on the same date, May 20, in three consecutive years, 1916, 
1917, and 1918. People living in that city must surely have come 
to see' the exception as the rule* A number of other cities have had 
the experience of being struck by more than one tornado^ on a parti- 
cular day* Irving, Kansas, was one-^third destroyed by two tornadoes 
45 minutes apart on May 30 , 1879-, and Austin, Texas, had two, tor- 
nadoes in rapid succession on May 4, 1922* Twin funnels are 
shown in visual 8* This was taken on Palm Sunday, 1965, Thus, 
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Number of Tornadoei TQrnado Days, and Resulting Loises by Years, 1916-1970-from Cfimstologicst Dita, 
/Vaf/ona/Swmma/y, 1971 (pagt SS), NOAA, Envir ^ 
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5. $50,000 to Sriui^OOO 7, $5,000,000 tp 450 , 000 ; 000 

6. $500,000 to $5,000,000 H. $50,000,000 and over. 
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Tornado Incidence by States (1953^19701-National Weather Service (updated), 
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we might conclude that although the United , States is a vast 
atea -of land and experiancas a small number of tornadoes per 
year in conpariaon to its slae, tornadoes still strike, still' 
destroy, and thus still ramaln a aarious threat to life and 
property. ■ 

Tornadoes dif-fer Mlgnif icantly from most other types of 
^ weather-caused disasters in that the time required for their 
formation and the time during which they cause destruction are - 
very sho^rt. The series of pictures in vis.ual 9 shows the form- ' 
^ ation of a tornado. No other weather disaster strlkas with 
such suddennes.s. Thus, we can readily see the need for a quick 
response to ihm ennumta of a tornado, both with respect to the 
time available for warning the people, and the actions of people 
to secure immediate shelter from the tornado. Hurricanes and 
floods, because the/ are relatively slow In devaloping and give 
many natural warning signals that can be Q.bs6rved by a weather 
expert, offer some time for escape; from their effects. By con- 
'll-^^j^^^ suddenness and the erratic path of the tornado seldom • 
affords opportunities for evacuation. Under these conditions 
people must have the necessary knowledge of how tornadoes are 
formed, how they act, and what steps to take to provide protection 
for themselves and their families. These "safety rules" have been 
established as the beat possible actions you can take to protect 
yourself from the|destructive force of a torni.do. 

Tornado Safety Rules 

Seek inside shelter, preferably in a tornado cellar, undar- 
ground excavation, or a steelframed or reinforced concrete 
-building of substantial construction, STAY AWAY FROM WINDOWS'.' 

In Cities or Towns i ^ . . ■ 

\ ' ■ ■ • ^ 

In office buildings ^ — ait in an int%rior^ hallway on a lowar 
floorj preferably in the baaemant* 

In fietorieg on receiving a tornado warning, post a 
lookout* : Workers should move quickly to the saction of the - 
pl^^t— o^eeTrtng ^the^^^^^ in accordance with 

advance plans. 

. In homes — The basement usually offers the greatest aafety. 
Seek shelter under a sturdy workbench or heavy table if possible. 
In a home with no basement s take cover under heavy Jurniture in 
the. center part of the housev Keep gone windo ws .o pen , but stay 
away from th^m! — = " " 



Mobile homes are particularly vulnerable to being overturned 
during strong winda, Mobile home parks should have a community 
shelter (visual 10). 



Persons in mobile homes should seek shelter in the nearest 
permanent ' building. They should appoint a community leader 



responsible for constant radio monitoring during threatening 
wftather or during watch . periodi , 



■s S choQla I 

Go to the designated tornado shelter area or, if one ha^ 

not been daaignated, go to an Interior hallway on thejoweat 

.floor- AVOID AUDITORIUMS AND .GYMNASIUMS or other structures 
with wide, freespan roofs. 

If a building is not of T^einf or ced , cons t rue t ion , go quickly 
to^ a nearby reinforced building, or to a ravine cr open ditch 
and lie flat, ^ . 

... ■ e . . , • 

In Open Country i 

Move away from the tornado ' s path afa right angle. If ■ 
there Is no time to , escap e , lie flat In the nearest depression, 
such as a ditch or ravine. 



REMEMBEB 

•■. . 

. TORNADO WATCH meaiis tornadoes are expected to develop! 

TORNADO WARNING means a tornado has actually been sighted: 

KEFP LISTENING 

Your radio and television etatlons will broadcast the latest 
tornado advisory^ information^ Call the National Weather Service 
only to report a. tornado. 

■ - . ' ' 

This is not to say that protecttnn f rbm a tornado la solely 
the job of the individual. Efforts should be ^nd are being 
made at many levels to provide as much protection as possible 
for , each- person. The individual and his family^ should be aware 
of what actions they should take to survive prior to, duting, and 
after a tornado. Flans should be formulated on the school level. 
The lo cal , city, fm^jC£unty^^ove^^ 

^eJ^©p^n:g-tornwdio aTsas for the community , Local , state , 

and federal disaeter preparedness organisations ss^rve as major 
contributors to the development of these plans . These levels of 

V governmen.t also respond to th& disaster once it has taken place. 
Much of their effort is being .directed in the area of prediction 
and warning programs. ' / ^ 

Fred i:c t ion— an4— F r otectloni It is ndt possible to predict 
exactly where and when severe thunders torms and tornadoes will 
occur. It is possible, however, to pre^dict general areas where 
such a storm could occur. This is done through study of the 
weather conditions exist ing in that area at a, given moment . This 
important function is performed by the National Severe Storms 
Forecast Center (NSSFC) in Kansas City, Missouri, Meteorologists 
monitor atmospheric conditions throughout the North.Amerlcan Con- 
tinent using rad^r,. sounding bajLloons , reports, from airplane 
;..pJ.I^ts.,.„and^a-telli te eoliec ted-^^ - — 
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DUAL-USE CAPABILITY 

• SEVERE WIND SHELTER 

• FALLOUT SHELTER 

• SOCIAL HALL 

• RESIDENCE 
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:,From^the information obtained from all these sources , weathe r= 
mep determine the area most likely to experience severe storms 
or tornadoes. Upon establishing the fact that such an frea 
exlsta, the NSSFC will Inform the National Weather Service . 
The National ^Waafher Service will then inform the public through 
radio^ and television stations and civil defense organizations 
that the possibility exists for. a tornado to occur. . Such a 
procedure is called a "TORNADO.WATCH . " A tornado watch does 
not mean that a tornado has occurred is occurring , or will 
occur. It simply means that the weather conditions are such™ 
that a tornado might occur and the people living in that 'krea 
should be aware of this fact and make some plans to seek shelter 
should a tornado develop. A "watch*- simply means Just what it 
says, "watch for a tornado*" 

When the National Weather Service receives word that a 
tornado has actually been sighted ^ a "TORNADO WARNING" is issued 
This warning is conveyed to the> public again by the media of 
^communication J t^leviaijD^ r and by l^oaai ^iren~s^ 

tarns if they "are available, ; S "warnings^* ^ell the people 
that a tornado h^as been sighted in their area and to seek shelte 
Immediately* Does your school have a warning signal or system? 

To illustrate the job being done, by the National Weather 
Service and its Skywarn Network, it should be no ted that since 
the establishment of that system in 1953 j the number of deaths 
caused by tornadoes in the United States has declined by 42 
percent* Furthermore^ even though the population in torna- 
do-prone areas has increased by more than 27 percent since 
1953, there are indications that, when a tornado strikes one of 
these populated are'is, the loss of life tends to bie moderate. 
This has beeu attributed to improved warning and mora effective 
precautionary measures* 

One of the prime requirements of the National Weather f 
Service in providing adequate warning against tornadoes- Xs - to— - 
Jiaye citizen vol^nt^ersr^^Thei^^ the visual algMtlng 

of tornadoes and then informing the local civil def ense^ of f ice ' 
or National Weather Servic^e Office. Project SKYWARN was estab- 
iished in January, 1969, ai^d is composed of a network of volun- 
^tmMj^oh^m-v^^t^--w±t^ co mmun l c a c i o n s whose function is to watch 
for and report any tornado they iight jto the Nat lohal J^eather ^ 
Service or local civil defense officd. The National Weather 
Service in turn will plot the path of the storm and observe 
it on radar in order to predict .the direction and rate of 
movement and to determine where the need for immediate warning 
exiatX-^ However, this particular program has its limitations. 
Often tK« observation of tornadoes by the voiunteer , observer or 
spotter iishindered by many factorsi darkness , ra,inf all , man--^ 
made structii^a (buildings , towers , etc.) or the terrain. Con- 
sequently, thsU^ sightl^^.s may not provide enough time to give 
adequate warning^. The ej,f ec t iveness of the Skywarn Network has 
been demons t rated a^f ficiientiy , however, to make the program 
desirable. \ 

' .■ . ' _ ' =- ■■ , ''- ^ 

Coastal areas are sul^jected to tornadoes formed over water. ' 



When a tornado^ touches the wata^ a waterspout is formed (visual 
11), Instead of dust and dabriyin the funnel, water in the form" 
of a spray is present. The same precautions should be observed 
a^a' for other tornadoes,. Fair weather waterspouts resemble " their 
tornado cousins, but appear to develop at the surface and rise 
into the air. 



Lightning 

Weapon of. the Pods 1 Lightning tias always been a mystery to 
man* Primitive man gave it many supernatural properties. It 
was viewed by ancient man as a. weapon used by the mythological 
gods against those who displeased them* According to Greek 
Mythology the god Thor used his forge to make lightning bol^s^ 
f o r , E eu s > the g o d_o f — gods- ^ ^ ^ 



This may seem ridiculous to our scientific and technolog- 
ically oriented minds todays but people are still not comple"tely 
free from myths regarding lightning. Your parents might be. able 
to tell you how their parents used to make them get into bed and 
remain absolutely quiet during a. .lightning storm* Lightning was 
.said to ^e attracted to loud noises* Many people belieye that 
if you have a pet cat, you should put it out of the house. Their 
r^p^aonitig. the .cat.Vs fur would at tract .JUyi^^ if the cat 

were inside the house, the lightning migh# strike. 

Lightning Is Dangerous . We hear of hurricanes * floodsp 
and tornadoes Fecause of the vastness of the damage caused by 
these storms. Lightning as a dis.^aster does not compare with ^ 
them. It does, however ^ cause severe loss of life:0when seen^ 
as- a yearly total; In^ fact ^ - more people - are killed on the _ 
average by lightning ' each yeaff than lose their lives: :. due , t o 
tmrnadoe^ and hurricanes . According^ to data assembl^a; by the 
Natipnal~Center for Health Statistics in the period l;9S9-1965 
deaths in the United States due to lightning averaged almost^ 
150 per year. Another 250 persons were injured each year. Over 
$100 million in. property damage was suf fered Persons struck by 
^"lightning receive a severe electrical shock or burns or both. 
Though proper first aid and art if Icial respiration can sometimes 
revive lightning' victims , 1 t is usually ^atal * This is because 
of the intensity of the energy in the lightning bolt* Thus , we 
c'ari*^ see that as a threat to the saf e ty /oT^man , lightning should 
be a major concern for .each of us. This fact is made even- more 
relevant when we consider the frequency with which lightning 
ccaurs throughout the VorLd. It, Is estimated that at any given 
momant more than 1 , 800 lightning producing thunderstorms are in 
progress over the earth's surface. Many people will lose their 
lives during these thunderstorms. - ^^^-^^ 

V Wh a-t^ X s ^ L igh t n ing ? Lightning is a release of energy pro- \. 
duc^^ by'a discharge of aStnos-pheri c el« tri^i tyV This discharga^ 
may^occur within a cloudy between ciouds , or between the cloud 
and the ground. It is this last form of lightning that poses ^ 
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the greatest threat tb life and limb. On a very, very minor 
scale you probably have produced your own lightning* Have you 
^ever "wfllkpd across a certain type of rug or carpet and reached 
out to touch something? A flash of light and some pain usually 
results. ^ That^ would be similar to. what happens, when lightning 
occurs • . 

If the^ lightning is powerful enough. It produces a dist^tict 
crackling, an almost explosive sound cal*led thunder* Thunder 
is the result of the expansion of . air heated by the high inten- 
sity of the lightning stroke. .Thunder can provide you with a 
means of performing some scientific measuringi It can tell you 
approximately " how far away -the lightning flash was from you. The 
.distance in miles to the lightning can be estimated by counting 
the i\umber o f seconds be tween the.:^ightning flash and the result^ 
In g thunder and dividing that number hy ^ f ive , . Thus , if you see 
a stroke of lightning in the *^sky (visual 12) and count to ten 
before you hear the thunder, the flash of lightning was approxi- 
mately two miles away, Ifs- howeverj the thunder and lightning 
occur almost at the same instance and if you are standing in the 
open, do not wait to count the next one I You might, find you.rself 
in the hospital or even worse. Seek cover, but not under a tree! 

How To Protect Yourself. Take time to- learn the following 
safety rul%s . They offer the' beet advice available for pro- 
tecting yourself from the dangers of lightning. 

Lightning Safety Rules 

These safety rules will help you save your life when lightnlnj 
threatens , 



1. Stay indoors s and do not venture outside unles^ absolute^ 
tlynecessary.^ 

2 . Stay away from open doors and windows, fireplac eSj. radia- 
tors^ stoves, metal pipe^j sinks , and plug^in^ electrical appliances 

3. ^Do =yiot use plug-in electrical equipment , like hair dryers,^ 
electric tooth brushes, or electric razors dufing the storm, 

4. Do not use the telephone during the- storm lightning 
may strike the telephone lines outside , 

5* po nQt*takelaundryoff the clothesline. ■ . 

Do not work on fences, , telephones, power Uines, pipelines, 
or structural steelfabrication. 

?, Do not use metal objects like fishing rods and golf cJ.ubs\ 
GolEers wearing cleated shoes are particularly good' lightning rods. 

^ 8'_po not ha_ndle flammable materials in open containers. 

" " " ^ , ' ■ . . , i ^\ 



, 9. St.pp tractor work, especially when the tractor ii pull- 
ing metal t>qulpment, and dismount. Tractors and .other imple- 
ments in metallic contact withvthe^ groutid are^ of ten struck by 
lightning. , ■ 

10,. Get out of the water and 'off small boats, 
ft ' » 'J 

11* Stay In"' your automobile^ if you ar6 traveling. Auto- 
mobiles offer excellent lightning protection (not wind protec- 
tion) . - 

" ' ■ ' n\ 

^12. Seek shelter in buildings* If no buildings are avail- 
able, your beet prote,ction is a cave, ditch, camyonf or under 
head-high clumps of trees In open forest glades* 

13. When there is no shelter^ .avoid the ^highest object 
in. the area* Lf only Isolated t^ees are nearby., ypur^ best . 
protection is to crouch In^ the open, keeping twice as^ far away 
from Isolated trees as the*' trees are high* * N . ^ 

14. Avoid hilltops, open spaces, wire fences , met al cloths^ 
s, exposed sheds, and ,#ny^ elect rically conduct ive elevatfd 

objects . / - " . * ^ - ' 

15. Wheji you feel the electrical charge \--^lf your hair - 
stands on end or your skin tingles ^^-^ Itghtnlkg may be about 
to strike you* Drop to the ground immediately. 

- ' ^ Hail 

Hail is a form of precipitation falling from a thunderstorm. 
The- presence of hail indicates extreme turbulence in the. thunder- 
storm. Successive layers of water freeze and idd to the size of 
the original hailstone* Records Indicate that Ihalls tones ' may 
reach the size of baseballf or larger (visual lb). Hailstones'* 
of this sig.e can damage property and cause Injury to people and 
livestock. -The economic loss can be substantia] 




' ^ Hurricanes i 

. What Are Hurricanes ? Hurricanes are tropical storms that 
have their beginnings near the. equator.^ They form ovpr, all the 
tropical- ocean& except the South Atlantixc* Hur^l^anes are known 
by several names throughout the world. In Southle^st Asia they 
are called typhoonsi In the subcontinent area of^ndia they 
are called cyclon,es| and In our Western Hemisphere^ they . are called 
hurricanes. They form over tropical oceans where there is an abun^ 
dance of moisture in the warm air. The Atlantic Ocean ,^ the Carrlb-^ 
b6an, and the Gulf of Mexico are the birthplaces of most of the . 
hurricanes that affect^ the United Sta»tes. ; 

The path of the . hurricane is usua^ll/ toward the west at 



" 25 



first and then It curves' gradually toi^ard the north. They 
usuailly weaken 3,nd dissipate before traveling far inland ♦ They 
can cause severe in Tan d floods because of the heavy rains aseo^ 
ciated with them. The hurricane ±m the most pcCwarful of all ^ 
.storms* The dig tur.bahce must have a wind VeLo^city of 74 miles 
, an hour o,r more Kefbre it is called a hurrican^e> Hurricane 
Camille's winds ^were in excess , of 200 miles per hour-r" The 
diameter of th« huarrlcaiie is usually 50 to 75 miles but in 
many instances it is greaterj sometimes^ reaching out to 500 
miles *^ The hurricane may csrry its destructive power over ' / 
a path hundreds or even thousands of ffiiJ.es # \ 

The D an ge r of Hurricanes * Proper ty damage and loss of life 
from hurrl canes^ have been t remenddus (visusrl 14), This Is due 
to the strong winds and high water with losses from water damage 
being far greater -Hurricane winds are strong enough to demolish 
houses, uproot tiem^B:^^ t±ll the air with debris Cvisuals 15 

and 16), E^en. though hurfcl can produce ^much destruction and 
even though they ar^rthe most powerfulV q^f / storms i we hays thej 
greatest amount^ of p^lrbtect loh^ from them.-.^Thli Is' due to the/' j 
nature of the storm itself They are p^jedictablp . They move 'y 
atva. speed of eight to twely% mlies an hdur* This slow movement 
enables us to watch, predict ^ plan , and ^impleffient protective 
measures *] Radar observat^^ons show vthe exait position of the . ^ 
hurricane* This all o^^s civil' preparedness planners time to act 

(vlS^U^l 17) • . . " . ■ ^ ^ \' ^ J '\ ^ ■ ^ ■ 

i ' Be o pie who li'^e in coastal areas of the nation are ^more 
liurrlfiane oriented | but' all sections'- could be^ affected by a 
hurricane- Damaging winds and high tides cause tremendous de^ 
structlbn In coastal areas. However ^ ; tornadoes that are often 
generated by hurricanes and the heavy rainfall that precedes 
.and follows the ' hurricane can, cause considerable damage as well* 

Over the years the number of lives lost during hurricanes 
h^s decreased (visual 18) ,1. Thtg^^^^p^ogress may be due to more 
knowledge of the nature of the hurricane and the advancement of 
technolbgy . ^^e. ,are better dble to locate and. follow its path| 
warn pebple 5 and implement plans for the protection of. life. 



' ^Damage to f Ised property , however , continues to mount as - : 
areas affected by hurritanea co^ntinue to undergo further eco- 
nomlc development (visual 19)/ (Most of the death, and de^^ 
s true tion'as so ciated with hurricanes, is caused by wind^ by ^ 
£ lood- producing fa Itis I and by storm surges.) - Damage from 
winds is the most seV*erf along the coastline, = Once the hurri^ 
cane reaches land, its strength rap idly weakens * Most newer 
buildings aloh^ the Gulf Coaet are designed to"^ wlths'tfnd hurri^ \ 
cane force winds* Most; pf the deaths and injuries from effects 
of wind dome as ^ result ^of flying debris and /^ill-apsing buildings 
^ . ■ ■ ' : ' * * • " ^' " ' i:' \ / ' 

More deaths and destruction are caused by storm surges than 
by win^ds., The. boat in visual: 20 was carried ove^ 100 yards in-- 
land by storm surges and set to .rest in the front. yar4 of^ th^ 
house. . Hurricanes cause extremely high tides and li teraliy.^ oa'^y^ 
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Estimated Loss of Life and Damagt in thi United States from North Atlantic Tropical Cyclonis 1915.1970 
(damafle estimates as of year of occurrencB)-casualty figures from Climatologlcal Data, National Summary, 1971 (p. 
68), U.S. Department of Commerce, NOAA; damage estimates updated from Nationwide Natural Disaster Warnini 
System (p. 27), U.S. Department of Commirce, 1965. 
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walls of water into low areas. These walls of wate*r and their 
receding currents cause tremendous amounts of property damage 
and many deaths. Some good eKamplas of this can be drawn from 
the hurricane that hit Galveston, Texas, in 1900, Some 6,000 
people died directly as a result of ^the storm surges. Another 
2,000 people drowned in Florida with the hurricane of 1928 when 
the waters of Lake Okeechobee were literally blown out of the 
lake and , forced into the nearby countryside. Another 380 people 
drowned when Hurricane Audry struck the Louisiana coast in June 
of 1957. Floods produced by hurricane rainfall usually are more 
destructive than the winds of the hurricane. The typical hurri- 
cane in just a few hours brings from six to twelve inches of 
rainfall into the area that it crosses. The resulting floods 
produce great damage and loss of life, especially in valley areas 
that^ are surrounded^ by the more hilly mountainous regions. The 
winds from Hurricane Diane In 1955, for example, caused little 
damage as it moved inland. Long after the winds had subsided, 
floods produced by rainfall in Penns,ylvania , New^ork, and New 
England killed 200 people and caused an estimated $700 million 
in damage (visual 21) . 

A more recent example was Hurricane Camille in 1969, Two days 
after this severe storm had wrecked the Louisiana-Mississippi . coast 
line, record-breaking amounts of 'rain fell in the mountains of West 
Virginia. The resulting flash floods claimed over 100 lives and 
caused more^than $100 million in property damage, 

June, 1972, offers one of the best examples of how a hurricane 
can affect areas of the country other than the coastline. After 
striking the Gulf Coast, Hurricane Agnes praduced heavy rains along 
the entire eastern seaboard . Pennsylvania, New York, Maryland, 
Virginia, Delaware, New Jersey, and^orth Carolina were all b,om- 
.barded ,b-y....the t o^r^^ The result more 

than 111 people dead, many more missing, hundreds of thousands of 
people left homeless, and many millions of dollars in property 
d am age , 

Predicting Hurricanes . There is no excuse for people In 
coastal areas to be victims of hurricanes . The National Weather 
Service offers the best protective measures and best warning sys= 
terns for any of the major disasters. The Hurricane For.ecastlng 
Service of the National Weather Service keeps a constant watch of 
coastal waters for any type of weather condition that indicates a 
hurricane forming. Hurricane forecasting branches are lopated in 
Miami, Florida; Washington, D.. C,| Bostonj Mass achusettsV New 
Orleans, Loulilana ; ^San Francisco , Calif ornia i Honolulu, Hawaii; 
and San Juan, Puerto Rico. - 

Satellites, aircraft, and radar act as the artificial eyes of 
these centers. From a vantage point 22,300 miles above the earth,. 
United States weather satellites enable us to spot seedling 
storms as soon atf they form. As the storms move closer to 
shore, reconnaissance a^lrcraft are launched to get a first-hand 




Vli-ual 21- 



ERIC 



STORM-EVA 


CUATIQN MAPS 


2 ims, cov( 


ir^^ 3 in process 



l-^^NORFOLK-ln planning ir§ga 
2^CHARLESTON/SAVANNAH-ln precess 
3^MOIILE/NIW bRLEANS^Published 

4- GALVIST0N-Publiih©d 

5- -CORPUS CHRISTI-N taping completien 



^ „{5« 

% a ilf!" 



i::: 


iifll 


m\ 
III 


■i 


hiU 

m 


ill! 
Ill 


! 


1 


tiv 
ilh 

i 




11^ 





I 



I 



\ U. / MISS. I \ 



} GA. 






look at what is developing • There are 17 such hurricane planes , 
all atationedat Miami, Florida* When the storms are within 250 
miles of our shore, they move into range of some 17 coastal radar 
statlona. With such observations it Is possible to predict where 
a storifi is heading and how dangerous it is. Thanks to our computer 
age we are also able to predict the height of the storm surges (tide) 
that will be produced by the storm. This enables us to determine 
which areas need definite education if lives are to be saved. It 
has been estimated that 90 percent of the hurricane victims die by 
drowning in tidal storm surges . 

Also available for use by local government planners are cer^ 
tain s torm=evacuat ion maps. These maps show areas that will be 
inundated by various levels of tide and the best routes for evacua- 
tion inland. Maps are now available for a strip from Mobile, 
Alabama, to New Orleans, Louisiana, hard hit by Hurricane Camllle, 
and the Galveston, Texas ^ area, which at the turn of the century 
experienced the worst hurricane disaster in United States history 
(visual 22), Additional maps are being prepared for other areas 
subjected to hurricane disasters* ' ^ 

As soon as. a hurricane is spotted, an advisory is sent to 
all National Weather Service Of flees , giving the location, the 
direction of travel, the rate of movement, and the wind velocity 
of the storm. This report is given every six hours even though 
the storm may be far from our shores* .When the s torm- appr oaches ■ 
the coast and is within 24 to 36 hours away, a "HURRICANE WATCH" 
is announced.^ A "HURRICANE WATCH" does no t necessarily mean a 
hurricane is doming to a particular area. It simply means that 
offshore, 24 to 36 hours away, there is a storm that could pose 
a threat to the area for which the watch has been issued. 

If a "HURRICANE WARNING" is announced, this means that the 
winds in the storm have reached hurricane force (74 miles per hour 
or more) and are eKpected to move into the area within 24 hours, 
"WARNINGS" are liisually issued in the hope of providing people with 
at least 12 hours of daylight to take protective actions and plan 
for evacuationi Sometimes, however^ the behavior of a hurricane 
is so erratic that "WARNINGS" may be Issued only a few hours prior 
to the hurricane's strlklngi 

When a "HURRICANE WATCH" is issued, you should listen atten- 
tively and diligently to weather bulletins. When you receive a 
"HURRICANE WARNING," you should follow all ins tructlons Issued by 
both the National Weather Service and local . government agencies 
with regard to what actions you need to take to protect youfself. 

What Mus t Ymi Dp To Survive? Knowing when to do something 
can offer little protection if you do not also know what to do. 
The beat possible action you can take If your area is threatened 
by a hurricane, is to evacuate that area. Even then there are 
many things that you would have to do" in order to protect your 




property (bokrd up windows, store trash cans , etc*) as much as 
possible from the severe effects of -the storm while' you are 
safely evacuated .out of the area. 

Should yoU| for some unforesineable reason, be caught in the 
hurricane, these actions become eyen more important for now you 
are not only trying to protect your property, but you are also 
trying to protect yourself, -The following -'safety rules" are 
intended to offer each individual the most desirable action he 
can take in order to have the best chance for surviving a hurri- 
cane* 

If you talked with the^people who have survived such hurri- 
canes as Betsy, Beulah, Camille, or Carla, the importance of these 
rules could be easily understood. You cannot stick your head in 
the sand and expect s6me,. organization or government agency to 
rave your life. You must act correctly if you are to survive. 

Hurricane Safety Rules 

B e f ore . 

Y, Enter each hurricane season prepared. Every June through 
November I recheck your supply of boards , tools, batteries * non- 
perishable foods, and the other equipment you might need if a 

hurricane strikes your town, f 

_ ■ ■ ff 

2. When you hear the first tropical cyclone advisory, listen 
for future messages. This will prepare you for a hurricane emer- 
gency well in advance of the Issuance of watches and warnings. 

3; When your area is covered by a hurricane watch, continue 
normal activities but stay tuned to radio or television for all 
National Weather Service advisories. If the danger materializes, 
a hurricane warning will be issued. Meanwhilei keep alert, Ig- 
no re rumo rs • 

4. When your area receives a hurricane warning, plan your 
time before the storm arrives and avoid the last-minute hurry 
which might leave you marooned or unprepared. 

Pur in g 

1, Keep calm until the emer gency=h-as ended, 

2, Leave low-lying areas that may be swept by high tides 
or storm waves, ' ' 

3 , Leave mobile homes for more substantial shelter. They 
are particularly vulnerable to overturning during strong winds'. 
Damage can be minimized by securing mobile homes with heavy 
cables anchored in concrete footing, 

4, Moor your boat securely before the storm arrives or 
.evacuate it to a designated safe area. When your boat is 
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moored, leave it, and do not'return bnce the wind and waves are 
up . 



up windows or protect them with storm shutters or 
to small windows is mainly from wind-driven debris, 
may be broken by wind pressure, 

6* Secure outdoor objects that might be blown away or up-- 
rooted*. Garbage ca^s ^ garden toolsj toys, signs, porch furniture , 
and a number of other harmless items become missiles of destruction 
in huzrioane winds* Anchor them or store them. Inside before the 
storm strikes. 



5 * Board 
tape. Danger 
Larger windows 



Floods 

The flooding of land adjoining the normal course of a stream 
or river has been a natural occurrence since the earth was formed. 
What makes this flooding a disaster' is the occupation of that 
land by man at the time the flood occurs (visual 23). Usually 
the bast and most fertile land is located along the waterways of 
a country; This is true not only because this land is of farming 
value, but because of the natural irrigation the water provides 
(visual 24). These rivers and streams have afforded the best and , 
most economical means of transportation and communication . Thusi 
large numbers of people have tended to settle near rivers and 
sub'ject themselves to floods and thfir effects. Approximately 
ten.?;mlllion people , live in areas eKposed to the ditect possibility 
of flooding. Another 25 Trillion live close enough to flood areas 
to^ be affectedbythem. 

As the population has continued to increase, the losses in 
lives and property from floods .have increased (visual 25). 

For a 14-ye'ar period (1955-1969) the average annual loss 
of life beqause of floods in the United States was 83, The 
losses in property each year have been estimated at from one 
to two billion dollars. The increase in property damage is due 
In part to the increas^e in population and the building of more 
industrial facilities nearthe river systems of the Unit ed^ States . 
It has been estimated that the annual losses by the year 2020 
will be five billion dollars. 

The immediate^ danger of floods comes from the force of the 
currents as water rushes through an area. Many people are 
dro^wned and many pthers are InJ'tired by the raging waters and 
the debris picked up by thes currents. Entire sections of 
towns are often washed away by the swift waters. This general 
destruction leads to many other dangers to life and property 
in the affected area. Hunger and disease are major side effects' 
of flood damage* The widespread death of animals and the break-^ 
ing of sewage lines and pollution of the water supply create, a 
considerable health hazard to the survivors. ^ 



Severe River Flood Disasters in the United States, 1935^1966 (loss of life 25 or rnore), property damage in 
millions of dollars-from CUmatologicdl Data, National Summary, 1970 (pp, 96-97), NOAA, Environmental Data 
Service, ' 



year 


Month 


Location 


Lives 


Property 


1935 


May July, 


Repubticin and Kansas Rivers 


110 


$ 18.0 




liiiw 


Upper SusQuehanna 




26.0 


1936 


March'April 


Eastern United States 


107 


270.0 


1937 


Jan, Feb, 


Ohio and Lower Mi^issippi River Basins 


137 


417J 


1938 


March 


Southern California 


79 


24.5 


1939 


July 


Licking and Kentucky Rivers 


78 


1.7 


1940 


August 


, Southern Virginia and Carolinas, and 
E astern Tennessee 


40, 


12.0 


1943 


April-June 


Maumee, Wabash, Upper Mississippi, 
iviiabuun, vvmie, anu MrKanias niver. oasins 


qu 


1 '7*3 fl 

1 1 dAj 


1Q47 


nn 3%< - 1 i 1 1 V/ 

ividy -Juiy 


Lower Missouri and Middle Mj^issippi 
River Basins 


29 


, 235.0 


' 1948 


MayJune 


Columbia Basin 


35 


101.7 


1950 


June 


Central West Virginia 


31 


4.0 


1951 


June^July 


Kansas Missouri 


28 


923.2 


1955 


Aygust 


, Hurricahe floods in Northeast 


187 


714.1 




December 


West Coast 


61 


154.5 


1963 


March 


Ohio River Basin 


26 


97.6 


1964 


June 


Montana 


31 


54.3 




December 


California and Oregon 


40 


415,8 


1965 


June 


Sanderson, Texas, flash flood 


26 


^ 2J 


1969 


Jan. Feb. 


California 


60 


399.2 




July 


Northern Ohio 


30 


87.9 




August 


James River Basin in Virginia 


154 


116.0 



Vlgual 25 
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Con trolling f lgoda * Much work is being done in the area of 
flood control by goV^ernmen t al and privata "agencies * More and ' 
'mor^ dams, leviai, and other flood control devices are being 
built to lessen the possibility of flooding, Land=use studies 
are used in planning new construction* 

• A constant weather watch is kept by the National Weather 
Service, If conditions develop that produce heavy rainfall and 
flood danger, public officials are advised* People are then 
advised as to what actions they should takei sandbaggingp evac 
uation, etc., to safeguard their lives and property. 

Listed below are flood safety ruleSj which provide actions 
for the individual in order to help himself and ^isist local 
officials in helping othera survi' e a flood disa&ter. How well 
you know these rules and use them is the, key to sur^vivitfg a 
flood, . « ^ 



Before t^^e Flood ; 

1. Keep on hand 
sheeting, and lumber, 



Flood Safety Rules 
laterials like sandbags,,, plywood, plastic 



2. Install check valves in building sewer traps to prevent 
flood water from backing up in sewer drains . 

3. * Arrange for auxiliary electrical supplies for hospitals 
and other operations which are critically affected by power 
failure. ^ 



4, Keep first=aid supplies on hand. 

5. Keep your automobile fueled; if electrical power is 
cut of f ; gasoline .station not be able to op^erate pumps fd'r 



severa 



6. 



days . 



Keep a stock of food which requires little cooking and 



no refrigeration i electric power may be interrupted. 



lights 



^ Keep, a portable radio p emergency cooking equipment , 
and flashlights in working order. 



When Ybu Receive b_ Flood Warning I 



X.) Store drinking water in. clean bathtubs and in various 
containers. Water' service may b e in t'errup ted * , 

9. If ^forced to leaye your home and time permits , move 
Bssential. items to safe ground; fill tanks to keep them from 
floafiing away I grease immovable machinery. % 



10. Move to a safe area before access is cut off by flood 



w^ter. 

During the Flood t 

11. Avoid areas subject to sudden floodingi 

12* .Do not attempt to cross a flowing stream where water " 
iV above your knees, 

13, Do not attampt to drive over a flooded road or bridge 
you can be stranded and trapped, 

Af ter the Floods , ' 



14, Do not use fresh food that has come in contact with 
'flood w a t e r s - 

15,. Test- drinking- water for potabilityi wells should be 
pumped out and the water t as t'ed be f ore drinking. 

. 16, Seek necessary medical care at neares tff^holpifeal . Foofl ^ 
clothing, shelter, and first aid are available at Red Cross 
shelters, * > 

17. Do not visit disaster area| your presence might hamper 
rescue and other" emergency operations. 

18. Do not handle live electrical equipment in wet areas; 
electrical equipment should be checked and dried before re turning 
to service, ' * ^ 

19. Use flashlights, not lanterns or torches, to examine 
buildings I flammables may be inside. 

20. Report broken utility lines to appropriate authorities. 

In the Unltea States most flood! are the result of unusually 
heavy rainfall dux^ing a brief period of time. This leads to es- 
tnblished rivers overflowing their banks and flooding the surround 
ing areas. lt..alffjo results in fl^ash flooding, because of vast 
qu^antities of water pouring down from highland areas into the 
valleys below, A good SKampJe of flash flooding is that which, 
occurred in Virginia and West Virginia because of Hurricane 
Oamllle. As the storm front passed over the' mountainous area, as 
much as 2 7 inches of ralu fell within a few hours* The small 
mi untain streams soon became raging torrents, causing considerable 
d€^vtruction as they raced down toward the James River . ^This 
naused the James River to flood the area along its pathrl Many 
ves were lost as a result. \ * ' 

A more recent e^iample of flooding caused by eKCfsslve rain- 
fall over a short period of time occurred on June 9 ^ 1972 , in the 
Black *Hills of South Dakota. Rapid CJty, a resort town In the 
Black Hills, was very badly damaged and more than TZ5 people were 
killed, and many more injured. Total jdamagedS to homes and busi- 
nesses in the area ro^se above $100 million. 



Flaah Flood Safety; Rules 

Before the Flood i ' ' ' * 

1, Know the alavatlon uf* your property in relation to near- 
by streams' and waterways* ^ 

, 2. jlnvee^^^e the flood history of ' x^^^ area. 

3. MaH^ kdvance plans to evacuate^ by way of a road not 
subject^ to flooding. ^\ 

When ^ Flash Flood Watch Is Is sued ^ 

1* Listen to area radio and television stations for flash 
flood warnings. Also listen for -other locally devised warning 
signals. . ^ ^ . , 

2. Be prepared to move out of danger at a moment 's notice 
by way of a sa^e route. 

When Flash Flood Warning Is Issued i 

1. Act quicklv to save yourself. 

• \ - ^ ' • I ; ; 

2. You may'^have only, seconds^-to act. 

3# Move by way of a predetermined , routs if possible. 

' ... ^ . ^ ' 

4. Avoid already flooded areas* 

5. Do not enter flooded roads^or bridges unless you know 
that they havs not been destroyed. - - 

6* If your car stallSi abandon it and seek higher . ground . 

7. Be more cautious at' night due to the reduced visibility. 

: ' ■ ' y ■ 

8. Coutinu^ to monitoj locaL radio qr television stations 
ifpossible* 

Flooding is a natural expansion of a stream from its estab- 
lished path* 'This eKpansion 5^ay be sudden as in flas^ flooding. 
It may be gradual and extend over many days. The result Is always 
destruction of property and sometimes los% of lives* By observing 
established' safety rules, damage and deaths may be minimir.ed. The 
average year may have as many as 75 ,000 people driven from their 
homes. As many as 90 people may bft killed in this average year ' 
due to floods. Property^ damage may reach -or exceed $250 million. ^ 
The impact of flooding is significant and mu'st be dealt with. 



Winter and You 



The perpendicular rays of the sun shift sojith of the squator 
in September. Frbm September to Mardh the polar air masses domi- 
nate the majority of the Continent al United S tat es . This change 
, .In the weather in most sections of the ' count ry means a change in 
the way humans must preplare to cope with their environment . 

Intense winter storms may he accqmpanied by eold waves, ice 
or glaie, heavy snow, bllizardsi or a combination of these. The 
results of these storms may be total Isolation, death to perso.n.s 
and livestock, and serious economic loss to agriculture, utllltie 
hij^ays, bridges, and individuals (visual 26), 



. ^ Winter Storms 

Bllg^^ds. A bllizard is a winter storm which brings ex^ 
tremely cold >^ather, strong winds, and blowing snow. During a 
bliiEard, winds will travel at least 35 miles pdr hou^r and tem- 
peratures may be 20"to 30 degrees balow Ecro* 'The temperature 
may be ev#n lower over a period of several daysi sometimes f all- 
ying ten to twenty degrees per hour, A severs blizzard has winds 
that j travel up to 50 or 60 miles per hour with dfnse hard-driven 
tnow* lee or "glaze an4 freezing rain are also hazardous condi- 
tions associated with winter .storms , 

Wlntar storms usually, form where there is -an abundance of 
cold l air' as in the^' Rocky Mountains an'd the Plains States ql'f North 
America, A bliizard is usually produced when outbreaks of cold 
polar air are d'^awn into active low pressure disturbances/. Winds 
may ^low up to 50 or 60 ml^s an hour filling the air with fine 
powdery snow which la dr^^^^^th such force that deep snowdrifts 
accumulate often reaching hei^^s in excess of 30 feet./ Persons 
caught outside may find breathing difficult. During s^uch storms 
shelter #hould be sought immediately. Many people die each year 
for failure to find protection fast enough, r Ice storms usually 
caus.b a sheet of Ice on ,tha highway which makes movement very 
dangerous. Winter storms may cause a high death cou^nt of farm 
animals (visii*l 27), Plants and eyops are usually frozen and 
des^troyed. Conditions favorable to the occurrence /of bli^^ards 
can jbe forecast qui te accurately , , j ^ 

/ jMany Deaths Have Result ed, Winter storms can/kl3:li Their 
danger is persistant from year to year. Prom 1936 through 1969 
snowstorms .caused more than 3,. 000 deaths. The ' j^raates t number 
of anow-related deaths ,354 , occurred in 1960, ^About half of 
thest occurred in New England, New York, and Pennsylvania, Lands 
which lie westward from the Great Lakss are mo^t likely to be 
stricken by blizzards. This area includes North Dakota, South 
Dakota, Minnesota, Wisconsin', Iowa, and Nebraska. B4ii^ards may 
strike anywhere within the Middle West and have been known to hit 
as far south as Texas arid th% Great Plains, / 




SoBje vary destructive ice etorma have o^^rred in the South- 
ern States where neither buildings nor life styles are designed 
with severe winter conditions in mind. From January 28 to Febru- 
-^r^ 4, 19S1, tKe most damaging ice storms in the United States 
occurred. Some $50 million damage' occurred in Mississippi , $15 
million in Loijlsianas and $4 million , in Arkansas. Twenty^two 
deaths resulted from these stormst 

Learning, what you should do during these storms is vital to ^ 
surviving them. 

The following safety rules will help you to survive a winter 
storm, \ There are many other Important tips f or'^ your locality. 
Observe these safety tips for your area and climate. 

Winter Storm Safety Rules 

General Safety t ' \ 

1. Keep ahead of the winter storm by listening to the latest 
weather warnings and bulletins on , radio and television. 

2. Check battery powered equipment before the storm ariges. 
A portable radio or television ^et ^ay be your only contact with 
the world outside. 

3. Check your supplf of heating fuel* Fuel carriers may not 
be able to move if a winter storm buries your area in snow. 

4. Check ,^your food and. stock an extra supply. Include food 
that requires no cooking or refrigeration In case of p.ower failure 

5*. Prevent fire hazards from overheated coal or oil burning, 
stoves I fireplaces , heaters, or furnacesi 

6. Dress to fit the season. If you spend much time outdoors, 
wear loose-fitting, lightweight, warm clothing In several layeVs ; 
layers can be remov^ad to prevent perspiring and subsequent chiri,. 
Outer garments shouT^ be tightly woven, water repellent ^ and hoode 
Remember that entrapped. Insulating air , warmed by body heat, 
the best protection ' against cold. Layers of protective cloth^g 
are more effective and efficient than single layers of thick 
elothlng; mittensi snug at the wrists are better protection 
ingered gloves. 




1^ 7. Make necessary trips for iUpplJes before the storm develop 
Arrange for emergency heat supply in case of power failure. ^ 

8* Stay Indoors during storms and cold* snaps unless In peak, 
physical condition. Avoid overexertion. 

9. Do not kill yourself shoveling snow. It is extremely hard 
work, and can bring on a heart attack, a major-cause of death durl 
and. after winter storms. 



When Yqu Traveli \^;^ - 

1. During Winter storms your automobile can be your best 
friend or worst enemy depending on your preparations* Get 
your car winterized before the storm eeaapn beilns. 

. , ■ '( . . 

2. Keep water out of your fuel by maintaining a full tank of 
gaioline . 

Be equipped for the worst.' Carry a winter storm car kit " 
especially if crosa-^coun try travel is anticipated or if you live 
in the Northern States, . . . 

4. Plan your travel and select primary and alternate routes. 

5. Winter travel by automobile is serious buaine.ss. Take 
your travel aeriouslyi V ^ 

.6* If the storm exceeds or even tests your limitations, seek 
available refuge immediately. I't Is 'not safe to remain in the'car 
with the heater on for keeping warm unless there is proper venti-- 
latlon , 

7. Travel in convoy with another vehicle if possible. ^ 
IB- Drive carefully J dtfeniively. 

By observing as tablished safety rules , winter may pass without 
your being added to the number of dead and injured. From 1936 
through 19694 snowstorms caused more than 3,000 deaths, directly 
or Indirectly. Prior planning can reduce the hazards of severe 
winter weather. 



6 Earthquakes / \ - ^ 

* * ^, ' 

It has bean estimated that several million eartht akea occur 
every year throughout the world.. They range from very mindr 
"quakes" that are birely perceptible to earthquakes that are so 
isvere they often destroy entire cities and countrysides with thai 
force. Hundreds of earthquakes occur each year that are capable 
of causing major damage. . 

Almost no ar«ea of^ the^ world Is free ^rom the dangers of earth^ 
quakes. Those land , areas bordering theTPacific Ocean are the most 
vulnerable (visual iS) . The United States is also susceptible 
to the forces of earthquakes. Areas within California and Alaska 
are the most likely to be the victims of an earthquake although 
many other regions within the United States are exposed to the 
threat of earthquakes (visual 29). The earthquake that struck ' 
Prince William Soiind, Alaska, in 1964 , took 131 lives and resulted 
in more than, $400 million in property damage (visual 30)* San 
Francisco, Calif ornia was almost totally demolished by the earth-^ 
quake and resulting fires that struck that city In 1906. Seven 
hundred people l0st their lives. 
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4 StisJi 



Vleuai 30 



V«r L^ifiiV ^ " ^ , pgiihi 

Sle GfifCff^^lnih g 41,000 

103i Ehiiu/ihinil 23,60G 

«1D^7 Oiini, ChlhM .2i,DG0 

1 Sis Asia Minor, illlEii ' 60,066 

1290 Chlru, ^jhll , ^ l6o,dOO 

1293 Jipan. Kimikufa " 36.000 

1 i3 1 For tugal, Ljihsn ^ ^^0,666 ' 

tiSd Chini, itifni! 136,000 

Ctucrtia, Sh^iki §0 000 

1693 Hilv. Catinia AO.OOQ 

1737 India, Caliiina * ^,66o 

17i5 Nor ihifn Nfiia 46,^0 

1755 pBftygil, Listen ^ 60,000. 

1 ?5| . LtbanQn, iiafbek , . 30,000 

1783 liaty, Carabfla 10,000 

1797 ^ icuidor, Quits 41000 

181 1 U.l, New M^fid, m. Stueral 

f819 India, Sutth 1,543 

tS22 AiiaA^infif, Atfi^ , 33,0^ 

1831 Jaeen, Echlgs (Hontliu} 30,000 

1868 Fifu 1^ icuadof 2£,000 

1871 Vtnazuftli and goiombia lliOOO 

1886 UJ.< Charliiton, S.a. 60 

1 696 Ja^n, Isi Wfvfi, SaHr iku Cent 33,000 

1897 indla/Atsim . 1,543 

1806 India, Kangra 30 000 

1906 UJ , ian rransiiiG, Catif. ^66- 

1906 1, Iff,; Vali^f alio 1,500 

19C^ Italy. MtiSlna 76,000 

ifis flaly, Avfiiahci ^ 3S,870 ^ 

1930 China, Kaniu 180,000 , 

1933 Japan, Tokye VekBhami 143 000 

1933 Chins. Kftnib 70,000 

I03i Fiklitan. Quiita ^ "SOOOO 

1939 C^na, Chilian =30,000 

1939 Tyrkiv, Ef/inean ' , 33,000 

1946 Eaiiern Turkay ' 1.366 

1946 ^ Japan. Honihu 3,(^ 

1948 Jft^an, Fukul 5 131 

1949 Ecu^or. PflllfQ ,6,000 
19§0 India, Aiiam 'l,5<n ^ 
1953 NerihiVfStam Turkiy 1 3M 
1954. Algtf li. OrlaanHillfl 1,657 
itii Northifn Atghanistan 3,000 . 
1957 NsftHirn Iran 3.500* 
1057 . OuiifMon^lia^ 1,3^ 
1957 Wafitfn Iran » . . 1 SiOOO 
1M0 MarscECi, Ag«iir 13,N0 



Vwf 


. Laeallty 


DhINi 






1960 


ieutfitrn Chila 


5,700 


1963 


. NsrthvrHiirn jrin 


10,000 


1|63 


yu9Qii»la, ikop]i' ^ 


1,166 


11^ 


Southarn Alaika 


131 


1^5 


Chlft. El Cobra 


400 


1968 


laitHn tuf kay 


3,539 


1967 


Vinfiusia, Oa^aeai 


336 ^ 


isis 


Nsftheaitern Iran 


11,580 


1970 


: Wntsf n Turltiy 


1,086 


1970 


Nof thai n FtfU 


68J94 




Uv«''4s!t in Mi[ar UJ, 


iarihgualcH^friifn 



19691, UJ, peparim^i of Csmmarea,' QEP data u»d 
' fsf 1971 !arihquaka. 



Vgar 

till 
1813 
1813 
1868 
1873 
1886 
l^i 

'lios 

1915 ^ 
1918 

1931 
1636 
1933 
1933 
1934 
1935 

i&io 

J946 

1949 
1953 
1954 
1956 
1058, 

.1^9 
HI60 



1961 
1971 



Loeality 

HvN Madrid, Ms. 

Ntyi; Madrid, Mo, 

San Juan CapUirano. Calif, 

Nay ward, Calif, 

Owtni Valify, Calif. 

Charlfliton, S.C,. 

San Jieints, Calif. . 

Sh Fr^n£|iEo, Calif, ^~ 

imperial Valley, Calif, 

Fuirio RIcQ Hiurtaml from tarih' 

quake In Msna Fassage 
Sania Barbara, Calif, 
ianta isfbara. Calif/: 
HumbeldtC^inty, Calll< , 
Lsng Beach, Calir 
Nssms, Uiah 
Hflleria, Msnt, 
ImpfrlahValiey, CaMf, 
Hawaii iHunamI frofn earthQuakf 

inAl^tliinil 
Puget io^nd, Waih. 
Kern Coi^y.'iCaiif, 
Eur^a A^ia, Calif. 
Oakl|^;^lif. 

Khantadilliland and yttuya Bay 

Al^fj 
Htbttn Ll|ke, Mont 
Hils,'Ha«||il {ttunaml frcim eirth* 

qv^fl'dfl Chilf esaitl 
Pfinet William Ssund, Alaika 

(ikjnaml) 
Fygf t Scur^, Wa^, 
San Fernardo, Calif. 



^sral 
^i^ar 
40 
30 
27 
80 
6 
700 
6 
116 

13 

i 

* ^ 1 
115 
3 
4 

Il3 



. 14 
1 
! 

1 

38 
61 



Earthqiaakes are th© most devastating phenomena of nature. 
Their aeverlty Is TOeasured by a number o£ pro.beduree . The 
systfeta used by many nations , including the Unl ted p tatei , is 
known as the Rlchter Scale. This scale' roeaaurss ear thquake 
forcfes.on a basis of lero to ten. An earthquake that would 
measure eight and bne-^half on this scale would be equivalent to 
the energy released by 12 j'OOfi at omlc bombs .of the size droppEd 
upon Japan during World War II* We can see that earthquakee 
possess the force to cause considerable deitructipni Records ^ 
have bean kept of the loss of life from ear thquakes since the ^ 
year 85 6 (visual 31) # The greatest loss of life occurred in 
1556 when 830|000 people were killed in Shensl, China, 

What Causes an Ear thquakes? Although we usually think of 
the earth as being a solid mass with its many parts (mountains * 
valleys I plains, oceans) immovables it is actually in a constant 
state of motion. Not only is the earth moving around the sun 
but the forces exist ing within the. Solar System act upon the 
^arth and produce stresses and movements within the earth's 
surface Itself, These -stresses and movements produce a great 
deal of tension and strain along many points in the surface. 
When. this strain becomes too great, the land mass tends to give 
way (or slip) at certain weak points called "faults." This 
slippage and the energy released by it produce the viole'nt move- 
ment within the earth's crus t-'^wa cal 1, an "earthquake,'- 

What Happens DurinE an Earthquake ? The onset of a major 
earthquake Is initially^ signaled by a deep rumbling or by dis- 
turbed air making a rushing sound followed shortly by a se-rles 
of violent motions in the grdund. The surroundings seem to dls- 
integrate* Buildings, bridges, dams, tunnels, or other rigid 
structures may be sheared in two or collapse when hit by violent 
motions in the ground (visual 32). Vibrations are sometimes so ^ 
severe that large trees are snapped or uprooted. Chimneys, high^ 
risi buildings I water tanks, and roadS' are especlairy vulnerable 
to these vibrations i In poorer countries .where mudj brick, and 
adobe are used extensively In cons true t ion , collapse is often 
total evan . to the point of returning some of the mud bricks to 
*dust (visual 33) . With this initial destruction comes tha^ dan-- 
ger from broken water and gas mains , fallen power l.lnes| and fltes 
started by explosions that might take place during the earthquake* 
Fires are often more sdes tructlve than normal because much equips 
ment and water sources used for fighting them have been destroyed 
or immobilized. The destruction of San Francisco in 1906 was 
caused by tKje f.ires that sprang up following the quake rather than ^ 
by the earthquakeforces themselves* Rescueopetations are also 
hampered, because of des true t ion, o f roads and . vehicles , -^j 

I 

_ . Landslides . * > 

Landslides are also an especially harmful result of an earth- 
quake (visual 34). Sometimes more lives are lost from this side 
effect than from any other* The earthquake that occurred, in Peru,, 
in 1970 killed 70,000* Forty thous and o f those killed during that 
earthquake lost their lives when they were swept away by a landslide 
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Tsunami B- Stm^ deadly o 
the greates.t danger posed 
"trembling and heaving of 
^waves ol water that are g 
of the earthquake* Even 
approaching 600 miles an 
they near the shoreline ^ 
with an average speed 6f 
tsunami does not come so 
the water. Tsunami waves 
when they strike the coas 
path (visuals ^5, 36, and 
few miles of the coast th 



ff spring of earthquak€:S • Sometimes 

by earf:hquakes comes not from the 
the earth's sulrface but from large » 
enerated out in the ocean by the forces 
though these waves can travel at speeds 
hour while they are ^^ver deep water^ as 
their speeds d iminish^ 'rapidly , striking 
40 milas. an hour,. The damage fro"n a 
much from Its^ speec as from the height of 

can reach a height of 100 feet or more 
tal waters engulfl,ng "^everything in their 

37) . For those *peopip living within a 
e tsunami is a tremendous threat i * 



The forces 



involved in a tsunami cannot be* eonfcroHed . Once y 
a tsunami has ^been set in motion and is appi^oaching the landj the 
main chance for . survival lies with "proper warning and proper action 
to reduce the hazard prior to its striking the coast. If adequate 
warning is received (2 - 5' hours) ^ then action can iBe takeni 
^ople can be evacuated^ the coastline can be cleared 
buildings can be shutteredp and sandbags can 
will be effective. 



of ships I 
'be placed where they 



providing warning is the purpose of the Pacific Tsunami Warn- 
ing System headquartered In HonolulUj Hawaii. They ttonitor dis- 
turbances throughout the world that result in tsunamis. Once a 
disturbance has taken place and a tsunami has formed, the Tsunami 
Wariilng System will issue "tsunamfi warnings" to the coastline 
areas that are threatened, / 



Even though we are 
give adequate warning, 
use,ful degree of precis 
occur that produces the 
deal with^ the eai^th's s 
affecting it) are aware 
to str^ike, but are gene 
place* \ It should then 
without warning* There 
par at ion for an earthqu 
persori"S survival durin 
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of areas where earthq 
rally unable to predic 
be assumed that earthq 
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of the disaster. 



There are safety rules that are unique to thu earthquake, 
you follow these rules, your chance of surviving is much 



If 

g reat er , 



' Earthquake Safety Rules 

Pur j Ag the Shakln g ' 

1, "Do not panic* The motion is frightening but, unless it 
hakes something down on top of you, it is harmless. Contrary to 
is shown in movies, the earth does not yawn opens S^lp down 




ERIC 



44 



55 



a neigbboLhood, and slam shut. Keep calm and ride it out. 

2. If it catches you indoors, stay indoors. Take cover 
under a desk, table, bench, or in doorways, halls, and against 
irside walls. Stay away from glass, 

^. Do not use candles, matches, or other open flames^ either 
during or after the tremor. Douse all fires. 

4. If the earthquake catches you outside, move away from 
buildings and utility wires. Once in the open, stay there until 
theshaklngstops. 

5* Do not run through or near buildings* The greatest danger 
from falling debris is just outside doorways and close to outer 
walls . 

6. If you are in a moving car, stop as quickly as safety per- 
mits, but stay in the 'vehicle. A car is an excellent seismometer, 
and will jiggle fearsomely on its springs during the earthquake; 
but it is a good place to stay until the shaking stops. 

Af ter the Shaking : ■ 

1. Check your utilities ^ but do not turn them on. Earth 
mavementjay have cracked water, gas; and electrical conduits. 

2. If you smell gas^ open windows and shut off the main valve. 
Then leave the^ building and report gas leakage to authorities. Do 
not reenter the house until a utility of flcial says It is safe. 

3. If water plpas are damaged, shut off the supply at the main 
val ve * j 

4. If electrical wiring is shorting out, shut off current at 
the main meter box, 

5. Turn on y^ur radio or television (if conditions permit) 
tc get the latest emergency bulletins. 

6. Stay of f the telephone eqKcept to report an emergency. 

7. Donot gosigiht = se.eing. 



8, Stay out of Wjever^ly damaged buildings i aftershocks can^x 
shake them down. .^^ ^ 



Volcanoes 

Volcanoes 1-n Our History. Even thpugh for the United States 
volcanoes pose no immediate threat to life and property, on a 
world-wide scale, they have been very destructive* Practically 
every student has heard of the destruction of Pompeii by the 
eruption of Mt . Vesuvius In 79 A,D, That volcano buried the 
entire cit^^ (rediscovered in 1595) and its 16,000 inhabitants 
under a thi|ck blanket of volcanic ash and dust* Most of those 
killed died from suffocation and the layer of ash formed a mold 
around thelir bodies as they fell. The fear, anguish, and pain 
felt by the people as they died can be seen in the impression 
left on the hardened ash mold by their facial expressions. In 
the twentieth century even greater volcanic disasters have occurred 
The city of St. Pierre, Martinique, was comp le t ely destroyed by the 
1902 eruption of Mt. Pelee, Only two of that city's 30,000 inhabi- 
tants survived the eruption. In 1963, 1,500 lost their lives to th 
eruption of Mt */ Agung, Ball, Indonesia, Some other losses were: 

1. Skaptar Jokull, Iceland, 1783, which killed 10,000 people, 
most of the island's livestockj and even crops in Scotland 1,000 
kilometers away; 

2. Tamboro, Indonesia, 1815, by which 12,000 perished directly 
and up to 70,000 because of famine following destruction of the 
crops; 

3. Mt. Pelee, Martinique, 1902, whose pyroclastic flows com- 
pletely destroyed the city of St. Pierre in a matter of minutes, 
killing all but two of its 30,000 Inhabltantsi 

4. La Soufriere, St, Vincent, also 1902, which took 2,000 
lives and caused the extinction of the Carlb Indians | 



apua, 1951, wicdh 6,000 fatalities; 

Indonesia, 1 9 6 3 ,^^s^ki 11 ing 1,500| 
, 1963-64 ,. which foi^^ced 30,000 to f.vac = 

\ " " 

9. Taal, the Phillipplnes , 1965, claiming 500 lives, 

Whj^ Volcanoes O ccur ? Volcanoes like earth q u'ak e s are the 
result of stresses within the earth's crust and the pressures 
that build up because of these stresses . As the crust ^bf the 
earth shifts and moves,' rocks and other materia l are forced^ to 
great depths within the surface. As a result of this the pressure 
exerted upon thi.s^ material Increases and tremendously high tempera*' 
tur'es are generated. The combination of this pressure and tempera^ 
tu re X cause s t he rocks to melt into molten masses which in turn ex* 
ert p^ressurt^ upon the surrounding, earth , Imagine a pan of water 
heating on a stove. Put a lid on that pan and watch what happens, 

\ - tr^i ■' \ 

Of 



5 , 


Kelut , In 


don e s 


6. 


Mt . Lamln 


g ton , 


7. 


Mt . Agung 


, Bal 


8, 


Vi 1 1 a r i c a 


, Chi 


th 


e 1 r homes; 


and 



46 



As the pressure inside that pan builds up , the lid is lifted 
around the edges to let the steam and boiling water escape. That 
same prlnclpla is involved with volcanoes. As this pressure build? 
up I the molten rock (lava) is pushed up to the surface to be forced 
out of its weak points (sometimes with explosive force) to form a 
mountain ulcer or eruption called a volcano (visual 38). 

Dangers from Volcanoes , The chief dangers of vQlcanic eruption 
are airborne clouds of volcanic debris and ash* and the flow of 
lava and solid par ticles , Lava flows are the most widely known 
characteristic of volcanoes (visual 39), The molten rock as it 
is forced to the surface spills over the cone (mountainous pro-- 
jection of the volcano formed by Initial lava flow) and flows 
over the land in wide rivers of destruction. 

Ash and cinders are formed In the air at the Initial eruption 
of a' volcano. Continued eruption adds to the cinder clouds. 
These materials are blown into the air where they hang suspended 
to fall back to earth sometimes quicklyi sometimes hours later. 
It was the choking, flying debris ' that wiped out Pompeii in 79 
A.D, Much of central ■ Oregon was covered with a six-inch- deep 
layer of ash 6^600 years ago by the eruption at Crater Lake', The 
extent to which devastation occurs in a particular area is deter- 
mined chiefly by the size of the particular volcanic eruption. A 
volcano may be so small as to pose no threat to life or property, 
or it can be large enough to destroy not only the. surrounding 
countryside J but p r oduce ,e f f e c t s (clouds of debris) that will 
damage an area hundreds to even thousands of miles away, 

What Is Being Done To Save Lives? Because of the nature- of 
the forces involved^ volcanic eruptions cannot be avpided. Thus^ ' 
the prime objective in defending against their das tructiveness is 
'twofoldi prediction of where And when a volcano will probably 
occur and the reduction of the damage that will take place during 
a volcanic eruption. 

A considerable amount of effort has gone into the predicting 
and detecting of volcmnic activity in the United States and around 
the world. The use of instrumehta similar to those used to measure 
earthquakes enables experts to determine whether conditions are 
developing that could lead to-a vdlcanic eruption. Atrial photo- 
graphy using infrared devices is used to measure temperaturp act!-- 
vity In a volcanic area. From these measurements it is often 
possible to predict, an approaching eruption. 

A program of hazard reduction is tied into two proceduresi 
"risk mapping" of areas likely to be affected by lava and debris 
flows in a volcanic area; and the control over the uses of those 
high-rtsk areas. Through these procedures it is possible to save 
^llVes and property. This can only be done if each person makes 
it his responsibility to know what must be done and helps to carry 
it out. 
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Droughts 

The growing of food is an essential activity of man. He 
must have land capable of supporting the growing of food, A 
shortage of water in some areas of the world produces a shortage 
of food. The United States is fortunate in having sufficient 
land that Is geographically situated to grow enough food for 
the people of this codntry and export food to other countries* 
A modern transportation system permits the distribution o^f food 
tomeettheneedsofthepeppleg ? ' 

The United States has never had a nationwide drought, Never- 
theless, drought could be a serious problemj particularly in the 
West and Midwest (visual 40). The term "drought," as used here, 
refers to a meteorological phenomenon describing' a condition in 
which precipitation is significant ly less than the long-term 
average for that area ancj when this deficiency is great enough 
and long enough to affect mankind (visuals 41 and 42). 

A drought may be described as mild, moderate, or severe, 
(visual 43). If the drought^ involves enough ^people, then we may 
have a disaster or emergencyi but not of the violent destructive 
type. Severe drought can produce shortages of food and water, 
thus creating a threat to survival/ Cert'^ain areas in Africa have 
recently eKperlenced severe drought result^ing in starvation for 
sany , - ' 

Wkter conservation measures such as restricting thi use of 
water to drinklrig and food preparation may be necessary in 
^severe drought areas. Ins tallittloji of pipe llnes>. and the 
hauling . and s torage of water have, been necessary in some arsa 

A. temporary loss of water for reasons other than drought Has 
occurred many times .in the United States. ' Any city that does 
nqt have a reserve supply of "water could face this emergency. 




Other Disasters^VEmergencles 

The list of disasters or emergencies confronting individuals 
and their governments is long, ^The nature and effects of natural 
disasters have been discussed in previous sections- 
There are other emergencies that can develop into a disaster 
if the proper actions are not taken* 

. - ^ ■ , - ■ ' " ' 

Forest and grass fires- do not fit into elther man-made or - 
natural disaster, categories completely. The origin of the fire 
may be man-^caused or started by natural forces* The des tructdon 
ot propeTty and loss of life due to forest or grass fires is a 
type of emergency needing attention by individuals and government 
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(Palmer Mm] 

■2 to '3 - Mc^sriti 
■3 to 4 - Sivire 
Bilow 4 = Extr'mi 

Occurred mostly bitwelnJuly 12 and 26, ixcept in rrjid-Juni 
ovir Soythirn TMai, 

Note: This Is i new riwrd siverity in SWOkla. Previoui record, 
• -5,0 in Aug. 1967,' . . . . ^ " 

Palrner Drought Index, for ths 1971 drought in the Southwestern United States-U.S. Departm8nt.of Com- 
. mirce, National Oceanic and Atmosphiric Aciminlstratibn, Environmental Data Service. ,/ 
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Visual 41 



• "Drought^Stricken Farmland.^ a dry waterhole on an Oklahoma farm (above); in Texas, soil deposited from a 
nearby wheatfiald upon sorghum stubble left to control blowing {beiow)-U.S. Department of Agriculture photos. 
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Ghemlcal ancldents may occur, requiring the evacuation of 
people from thalr -horiai and poi^ng a serious hazard to man and 
beast. These accidents are ^erally raferred to as man-made 
disasters or emergencies whether it be a train or truck wreck, 
as the hazard is generally due to the acta of man* 

I ^ • ' ' 

The transportation and use of radioactive substances in- 
crease ^eyery year. Although the possibility of the release of 
radioactive substances thereby creating a hazard to man is rem 
accidents do happen involving radioactive substances* In most 
Instances^ the hazard is minor in nature and does not produce a 
significant hazard to man. 



remo t a , 



^ All of these types o^ emergencies will be discusaad in the 
following pages, ! 



Forest and Grass Fires ' ^ 

What Are the Causes of Fojrest Fires ? 

Only about ten percent of the forest fires that have taken 
place In the United States have been the work of "Mother Nature" 

In the form of lightnlttg * Xhe^emalrilng 90^>^ been 

started by man. The relationship of man to the^^feauses of forest 
flres^ Is even clearer when we realise that the cause listed as 
incendiary actually maane j fires started intentionally by arsonists^ 
(people who maliciously start fires in order to cause destruction) 
Either by intention ^ accident , or carelessness people., are respon- 
sible foT^the destruction iof one of this natlon*s most valuable 
resources (visual 44) ,1 

How many times have people flipped a cigarette out of their 
car window, while driving through heavily forested areas? How 
many people toss cigarettes and matches on the ground without 
regard as to where they land or whether they are s till burning? 
(visual 45)* How many people leave their campsite after a week- 
end, with the campflre still smoldering? Do most people take the 
time to Insure that the fires are eKtinguished ? These may seem 
like ridiculous questions. The questions would ;^seem so only^ to 
those who have not seen the; destructio|i of a forest or grassland 
by fire. These fires destroy trees, animals, houses, and, too 
^of ten, people, \; ... ' 

■ \ ■ . ' ' ^ ^■-•■"^ ■ . \ ■ 

- In* the last five years there have been 600,000 forestNwild- 
fires identified in the United States, Three hundred and Mxty 
.thousand of these have occurred in tha Southeastern part of^the 
country (visual 46), 

^ , • 

' Forest Fires in Our History . There have been several large 
fires recorded In the history of the United States, The worst 
fire, with regard to the amount of forest acreage destroyed , 
took place 1ft 1825 in Maine and New Brunswiclc, Three million 
acres of land ^ere destroyed by that fire and 160 persons were 
killed. Probably the worst fire in the history of this or any 
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ACRES iURNED-BY FIRE CAUSES 

lY PERCINT OF FSVE YIAR TOTAL 1966-1970 




ROCKY MOUNTAIN ARIA 



PACIFIC AREA 



Acres Burned, by Fire "Causes, 1988'1B70 (by,perc6nt of B-year {uia!)-U.S, Departrnont of AgriculturB, 

Forest Servi'ca, ■ 
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other modern nation was the disastrous Peshtigo fire in October, 
1871, in Wisconsin. That fire k'^ll'ed over 1,500 ppople as it/ 
burned down 1|280,Q0Q acres of fdrest land* . During that ?i atte 
month 750 lives were lost in the Humboidt firei alio In Wl^sconiin* 
In 1933 a fire in the State of Oregon deatroyed . as much timber as 
had been cut in the United S tates ttiS entire previous year • " More \ 
recently^ southern nalifornia. during a one-month period of 1970 
experienced some 1 , 260 fires w'Uich burned 600 , 000 acres , killed . 
14 people, and destroyed fcoma 900 homesl By number alone the K 
Southeastern part of the United States experiances the greatest \ 
threat from forest fires. If we base the greatest threat upon the% . 
idea of size of forest acreage destroyed, the Western States suffer 
the most from forest fires each year. \ ' 

Today's largest forest fires take place in the vast Interior / 
regions of Alaska. Caused by lightning and caapf ires , fires in ^ 
these isolated areas burn for days, even weeks, before they are 
spotted and action can be init^iated , if possible, against them. Iti 
1969 four million acres of trees were destroyed by these fires.. Be- 
fore federal fire control . programs began in 1939, the average annual 
toll was between five to eight m^illion acreSt \ 

The number of forest fires that will occur each year depends 
upon a number of factorss fuel , weather , geographic region, and^ 
others. If the weather is dry^ and hot and a heat source is avail-* 
able from lightning, campfireSj smokers, machinery, and equipment 
use; if the fuel is loose enough for oKygen to mix with leaves, 
splinters, needles, or twl|S| and if there is even a slight breeze 
blowing to provide a constant supplx^ of oxygen, then a forest wild- 
fire is very likely to occur. ^ - ' 

When these conui tions are in the proper combination (for exam^ 
plet a forest that, is dry and has experienced very hot temperatures 
for a number of days in succession), wildfires will occur at an al- 
most predictable rate. This ratej however^ can be drastically al- 
tered upward if outside influence exists such as human carelessneas 
and maliciousness. For different areas of tihe country the time for 
that right combination of factors will vary.! March is usually the 
month of highest wildfire occurrence in the jSoutheast. 

^ . \- 1 : 

A major fire destroys all living and near ly all organ;Lc matter 
on the la*d. Aside from the' loss of lives and property, there is 
the largnr loss of all the binef its prpvl'ded to the environment and 
man by the forert. Even though there is the destruction of living ^ 
cfaat^^res, the greatest effect of a forest fire is perhaps that 
upon which no value can be placed -f- the loss of the benefits of 
a green, growing forest environment on our atmosphere sollp and 
water. A forest fire both pollutes the air with the smoke it pro- 
duces and, more Importantly, it destroys; the forest's ability to 
purify our air. Forest fiijes also destroy the soil covering that, 
protects the soil from erosion. ' 



Fire P revention . The struggle against the des true tiveness of 
forest fires and their, causes (mainly man) has taken a three-pronged 
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the dhief symbol of this effort f In fact > some 



me /§< 



The United St 
deteeflon and prot 



most familiar to peopile is that of adiitating'^ 
8 of forest fires and the ways they as indivl^ 
te to the fight. Good old S^key the Beat ti 



sho^wa that "Smok/ey 
bear haf- becb 

but calls him "Sinjon 11 Oso" (Simon the Bear). 



is the best known^ symbol in 
^popular that Mexico uses the 



surveys have 
America . The 
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jatei Fores t Service maintains a nationwide/ fire 

:ectlon system with indl\?ldual units of men and 
machines assigned ito specific national, fore^its* Comparable/ s tat e 

organizations also ' e3f lit . United States Forest Service and State 



Forestry Cdmmiasicns 
combat forest fires* 



Forest wildfire 
never truly master. 



cooperate contlnuairy to prevent, det. 




and 



fighting is an jexacting skill whlch^one ca,n 
Since fires ars different, proflcie/ney is ^ 
gained only through experience. Therf are, however , .certain stips 
that fire flghtera take when confronting each wildfire*/ 



si^e up the fire* A det 
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Way to ^.ttaek to sustain the smallest loss. There 
and fire plows available (visual 47) or there may be 
with fire riakes, ^laps^ and shovili. .Often the equi/ 
power available will determine tlie method of attack 
two methads: the {direct method ;ind the indirect msthod» 

Putting T/stei or sand right I'ontp the edge of mie burning fire 
itself, smothering the fire with If ire flaps , and removing all 
combust ible mat^^^rials back into tihe burned area are all ways of 
attacking a fire directly. Th^*sf may be done safe/ly only on 
smaller "cQoi*' fires. 

. Going ahead off the fire and i^movlng all fuel from a strip 
parallel with it so that the fire wdll burn up to/ thft strip and 
s top /is; an example o f the Indirect Sfiethod of attack* Backfiring 
in (front of an oncoming fire Is mno6^her indirect /method , The^e 
are 1 safes t with large fires. 



The final stagle In fijghtlhg a fotest fire 
is tihe process of making a fire safe once it is 
extinguishing or removing all burning Waterial 
near the edge of the burned area.^ 



to mop up 
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under control by 
hat is anywhere 



New methods are also being developed 
Aerial suppressions/methods are being used 
forest wildfire fighting programs (vlsuay 
are useful in givingj the fire supprensioi 



er|c- 



57 



70 



to c o'mb at forest fires, 
more /and inoTe in modern 
48)./ Light aircraft 
boss/ a bird ' s-eye**view 



of the fire llnms and allowlrig him more^ff act Ive control of hie ; 
men and equipment I Water bo'mbera can move" tons of water or chami- 
ca^s dlredtly on\to the fire. Both methods havi been used success- 
fully for several years. 

Aaxi ?1 wi 1 d f ji^e ' de t ec tlo n is a -tech til q u e^^t h a t -is wyery e f f e c tive 
One advantage of aerial detection is that exact -fire location can 
be given much more quickly than by other detection methods , Highly 
..mobil(e^j,suppreBsion\grountf crews can get to fires while they are 
still small and eaelly^ suppress them. Infrared camera and scanners 
are also being used aboard planes for fire detection at night_. The 
can make a distinction between a small camp stove and an Infant 
wildfire from thousands of feet of altitude. 

. The most effective f 1 ref igh t Ing , however, is done before the 
fire Ignites* Thereforei much new work and resWarch are being 
done In forest wildfire prevention. State Forestry Commissions 
employ experts In fire prevention who develop programs that will 
significantly reduce the number of careless and woods arson fires. 
Thfese types are the most numerous. / 

y Forest fireflghtlng is a very dangerous job. Many firefighters 
have been killed. In the Great Idaho Fire of 1910, 85 persons lost 
their lives. ^ Seventy-four of these were firefighters. \ 

\ We ne\ed to dev.elop an understanding of the problem of fores 6^^^^^^^ 
fires and develop an attitude of concern toward its solution. For 
only with a determined effort on the pixt of each one\ of us can we, 
the major cause of the problem, meet the challenge and solve it. 
As Smokey the Bear says, "Only you can prevent forest fires.".. \ 

Chemical Incidents/Accidents 

Chemicals , in daily use by the American people number In the 
thousands ^ Many of these chemicals are hazardous if not properly 
used and controlled. Some of them could and do cause emergencies 
affecting a substantial number of people, .The transportation of 
chemicals is increasing as the demand for newer substances by In- 
dustry increases. Rail, water, and highway t ranspQ^t^t4on are all 
involved In the movement of haiardous substances. Accidents in- 
volving chemical substances occur dally somewhere in the nation. 

Chemical threats to people are generally b£ four types* (1) 
inhalation, (2) skin, exposure , (3) Swallowing, and. (4) eye exposure. 
Current first aid practices should be used in treat Ing vi^lctlms. 
Chemical accidents ugiually occur in such a manner that' warning 
time is very short. The cooperation, of tlie individual citizen is ., 
^e^cessary fo^r prompt reporting of accidents. ■Shbuld^^cuation 
be neaessary,\ careful, attention to instructions is every citizen's 
responsibility. Persons not affected by the hjagardous chemical 
should not attempt to enter the danger area* Innocent bystanders 
in some cases become victims. If you can be of assistance to an 
official at the scene, you should help. 



' Radloldgleml Incidents/Accidents' 

The widespread use of radioactive materials in Industry, hos- 
pitals, and power generatlftg facilities has Increased the possl-^ 
bility of an accldentt .An acel dent could occur in the facility 



^ where thT^ateril^i Ts~b¥^^ used or in the transport |0f radioactive 
material. The hazard to life from these incident g/accldents is mini- 
mal but the protection of the public from unauthorized eKp-osure is 
of prime consideration. There are plana to deal ^Ith these emer^ 
genciai whether a nuclear generating^ f acility or^a transportation 
accident* All of these plans requirf a certain amount of cooperation 
from individuals that might be involved » Knowledge of what to do in 
the event you become involved Is important. 



If you should witness an accident that might invplve radio-'' ^ 
active materials,: notify the polices Immediately*. (Labels may be 
posted on the truck or train and on the packages they a're carrying . ) 
Then, do only those things that are necessary to rescue trapped in- 
dividuals and to administer lifesaving first aid. 

Keep people back until police arrive and then rep,ort to them 
your every action. Do not leave ithe. scene until you have been 
checked for radioactive contamination. If you should see any of 
the lahels shown in visual 49, radioactive materials are involved. 
Do not attempt to make an evaluation of the hazard* Fersonnel 
from the Nuclear Regulatory Commission or State Health Agency will ^ 

be contacted for technical, assis tance by the police. 

-. . . ' - ■ I . ^ ^ ^ 

^....^---^^^ Radiological Safety Pr.ocedures 

'\ ' ■ _ . , 

The following safety rules should' be observed at the scene of 
an accident or incident involving radloactiye substances. 

1. Rescue Injured or trapped people and remove them from im^ 
mediate danger- ^ 

2 . J Administer lifesaving first aid only. (stop bleeding, 
,ar 1 1 f Ic ial respiration, etc.) 

3. \ Stay out of smoke If there Is a fire. 



{ Fight fire if necesiary to save lives. 

5* 'Do not eat or\rlnk while ; in the area and until you have 
been chfecked for radioactive contamination. If you should become 
contaminated, the Nuclear Regulatory Commission or Public Health 
Repreaehtatives will advise you of the. necesBary actions to take* 

6 * L.Do not remove, handle'^ or use any materiali at the scene, 
and 'advise others to do likewise. 

" ' I. I ^ ' • ^ ' . . ; 

7, I Inform emergency services personnel of your actions prior 
to thetie^^ arrival. 
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. A personal decislQn has to be mude at/ the eeene of an acci- 
dent as to whether you want to get Involved. 

Conclusii^Dn - = \ - " 

Disasters and emergencies tak^4 many forms. A simple^ Incident 
may grow into a major emergency Itf it is not properly handled. A 
certaih amount of knowledge of what to do and safety precautions 
to observe could save lives and mlciimise the emergency condition . 
If ypu will remember the safety ru.lea and observe them prior to 
and duriftg a disaster or emergencyp then you will have helped 
officials to solve the problem.^ 'rhis will ensble lofficials to 
use their time and resources to tb^ bes t advantage . 
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' :'\ . CHAPTER TWO \ : \ . ; / ' 

• . \ ' ■ . • ' \ " ■■ • - . ^ ■ . ' ' 

' . = ' ' ' . " - ■ . -■ ' > 

^ % . SIJRViyAL; IN OUR NUCLEAR AGE 

; . , , ' ' ' ^ ' , ' ^ ^ : . ' • ' •= 

. ^ , Introduct'ion ^ 
\ - -, . ' ". ^ = " • '• \ ■ ■ 

• Throirghout history man has . suffered from the destruction 
caused by natural and man-nad«. disasters. He has seen count- 
less lives lost and immeasurable suf ferlng frop floods , hurri- 
canes , ear thquakes , and other natural disasters. Ha has also 
experienced the worst of all nan-made disasters ---war. Today 
man is still facing these ■ disasters , .still struggling to survive, 
both as an Individual and as a species. Of all the fbrmidable- 
challenges none possesses greater dangers than mddarn nuclear 
warfare. ' ' 

The deveippment of nuclear energy has created a new and un- 
certain element in nan's World. Nuclear energy has served a 
variety of peacetime uses. However, the possibility of destruc- 
tion through the use of riuclear weapons does exist and Is a neyer' 
endlng threat , to man • s struggle for a peaceful existence . . 

Since it was first used, the atomic bomb has "mushroomed", 
into a cloud that threatens all' mankind (visual 50). 

■ ■ ' . • - . - , ■■ . '* . ■ 

The two bombs dropped upon Japan in August, 1945, were very 
small compared to. the destructdveneSsi of modern thermonuclear 
weapons. This fact is ,made even more startling when we realize 
thtt one of those bombs , the • one dropped on Hiroshima, killed ^. 
68,000 people, injured another 76 ,000 , and destroyed more than 
62vqOO, buil4lngs . ' ■ ,i . 

. ^ " ■ ' ^ , ^ ' ■ ■ . ' ■ ' 'i ' ' ' ' . 

The ^illustration (visual 51) shows the destructive force of 
one twenty megaton nuclear weapon as compared to the conventional 
explosive TNT. . . ' . 

The- Prstlem , It Is estimated that the two major nuclear 
powers the U. S, and the Soviet U.nion— each poeaesaee over 
.5,000. of these nuclear weapons.; The problem' for the world la . 
even morp evident when we realise that as of 1975 many other :^ 
nations haye developed or./are d^feveloplng thesa powerful weapons 
of deatructloTf/ . ' V . _ 

With the beginning of the "Cold War** between the U* .8. and \ ' 
the Soviet Ifnien following World War II , the frietlon . between : 
the^ two powers has often brought the world to the brink of nuclear 
disaster* . With the deveippment of missiles capable of striking 
countries thousand:s of miles away in just a few minutes, the 
reali/ty of what could happen has heightened world tension and 
fear (visuals 52 and SSy.- The Cutan mlssllc^erlsls (1962) showed 
the people the dangers inherent in the cold'^war * 

World crises. and^^d^Trilcts have also 1 the chances 

for nuclear war. The Korean War in the 19S0's raised this vital 



^ ■ ■ " ' - / =v" • • ^-^ - ^ ; "s-. V- 

===^&^s^e^v^ .More the conflict^ in Southeast Asia pnd the 

continiuing crisii in ''the Middle 'E have . added to^he fear^ = :| 

that a nticlea^ war might result from ^Ujch comf litft s . \ ■ = ^-^ 

= ■■■ . ^ ■• - : .. ^' -..vj 

This danger of nuclear disaster has increased because of 
■the numbe.r of nations currently poss.essing nuclear weapone. kk' X;; 
of_ 1975 there are at least six countries ' who ^pojseas such, weap- i'^r:^ 
one. This number will increase as more nations develop the^ 
technology and/ the desire to build them*' As this happens and^ 
as conflicts bjitween nations continue to occurp the chances for 
a nuclear wa^r^ will increase* ^ ^ . 

NupJ^J&^l^sasteB then must be seem as a real threat. The 

nature'o^tyi' Situations and events exis ting in the world to-^ . 

day maki- iti^ sol It Is this fact that 4ias led to a concentrated 

effort^by gove tntoen t and by some Individual citizens to estab-' v^^ 

lish means of survival. We aan survive a nuaJear uar, (visual , 

54), but only if we take the, necessary action to protect our- - 

selves from th^^ dangers involved* /For if it should ever happen, 

t^here, will be nIo second chance to pTmpav^. ; Survival depend^B Vfr ;^/^^ 

-planning and preparing now* ' 

' •. ' • - ' ■ ■' ^ ^ ^ \ - 

We are all aware of the d%s truct Iveness 'possessed by today *s 

conventional (non-nuclear) bombs* We saw this dally on our tele- 
vision sets, as we watched the news reports on the conflict in . , 
Southeast Asia* We have setfn vait^reas of land seemingly de- \ : 
molished^ by numerous eKplosi'ona of bombs dropped by^Tiantom jets 
and B-52's, Yet even with the apparent des tructiveness o€ these ; 
weapons we were constantly reminded that the Viet Cong ^nd- Nor th 
'Vietnamese werja; able to .survive such v^iolence by seeking protec- -^ 
tion from these bombs In deep underground bunkers and^ reinforced 
shelters . ■ ' ^ ■ ./ 

% ■ . ^ ^ - ' . :^ . ■ 

.^Unlike conventional bombs -there is no adequate sherter from 
the explosive power of modern nuclear j^eapons. The picture ot^ 
the destruction that took place ar' Hlr"oshima testifies to the 
immenae destructive capability of nuclear eKplosions * You n^ed 
also to remember that the Hiroshima A--bomb was very small when 
compared to what "used to be called the mode rn "H-bomb"* " The ; 
eKplosive power of fche two bombs dropped over Hiroshima and 
Nagasaki was measured In terms of thousands of tons (kllotons) 
-of TNT .(visual 55A) . Today ' s modern nuclear weapons are measured K 
in terms of mil-llons of tons (megatons) of TNT, Visual SSB shows 
the^ extant of des.trudt ion caused by today - s modern megaton nuclear . 
weapons* As you can seej ^there wpuld probably^ be tot'al destruc- 
tion: within a six-mile circle of ^e point of explosion. How ' 
does that compare with just a few%eet for the conventional 
bombs used during ^orld War II and the Vietnam conflict? For a 
better, understanding of what is involved, find on a map the ^' 
center of your town, Using the. scale on' the map draw a circle 
with ^ radius of three miles from that center. Do you live ^ 
or n^ar that circle? What would happen to the hoiie^, buildings » - 
and people within that circle should a modern thermonuclear wea- 
pon explode in the center. of your city? This is not to. say that 
your city would be a target for an enemy missile* It probably 



would np^.. ■ Quite obviously we do not know whera the bombs 
would/drop« But It Is^^also p;bvlquV thatt we need aoae plan that 
can be utilized by every stite local Community ^ and even the 
individual to increase the chance of survival should it^ ever j 

happen . " . i ^ 

' ' ' • = . = i' ' . .' 

Original. Survival Plan . ^ The original plan developed in the 
U« &. for 8U^|Vlval In our riuclaair age /was , based upon the concepts 
of evacuation , and dlspersait It was planned that should such a . 
crisis ever occurs our raspons^e to it would be very similar to / 
our response to naturar-^dlaas teif s * During a natural disaster, ^ 
0uch as a hurricane or flood , ^'p'eople are evacuated to safer a^tas 
During a nuclear disaster wb originally Goneelved the idea of^/ 
moving -. people lout of the population centers into the ^biintrys^de / 
.an^ even to' to>wns in the outlying areas,. Thepe people ■ would/be/ 
sheltered very! much like natural disaster vie tims are ^helteya 
in armoi;lQs» school gymnasiums,' and other large bulidlngs . X Once 
the Initial attack was over;, the people would ^heh leave these 
"reoeptirfiL centers" and move back into the area to clean , up and 
rebuild* | You can still see sighs in some^ cities designating 
evacuation routes to be taken should a nuclear attack occur. 

Time Is. ani Important Factor t In the 1950 ■ s planning for sur- 
vival during a^ nuclear disaster was based upon the knowledge aval 
able. A nuclear attack ^as^ seen as a real possibility ?but only a 
possibility* We had not heard of an ICBM at that time nor had 
they conceived of satellites artted with nuclear warheads, whlrlln 
in space ready to "fall upon their prey with very lit tie notice , 
Before Sputnik , striking an enemy -s territory was seen as a time 
consuming .procedure, whereby thousands of planes : wOjUld be launch-^ 
ed and hours later reach their tar|et.; How effectllve they, would 
be depended upon their number and their ability to jget through 
enemy dpfensfes. Under these conditions time was h^'t as critical 
a f^actor as? tt has now become. - Evacuation and dispersal of peopl 
could have taken place. ^ j ^ 

The launching of Sputnik by the Soviet Union in 1957 and bur 
own satellite a year later pointed out the significance of these 
new "rockets," In our modern nuclear age we. talk iiot of attacks 
taking a fey hours but fhe possibility that tha^ enltire war will ^ 
only last that long. There 4;^s a popular song that! ends with. the > 
line -'^ * . , I - 11 see you when th6^ war is over s an hour and a half 
,Xrq^ now*" Bombers, carrying nuclear bombs would not be the prime 
means -of carrying out a modern nuclear. war # Instead, from under 
the groundj under' the water, and out In space, today-s mode^rn 
missiles would fling th#msiilves upon their enemy >.^taklng only^ 
minutes to travel thousands of miles. 

A Nuclear Rain \ The Worst Disaster of All. As we realise 
the difficulty of trying to provide protection for people from 
the blast, we also realize tha^ blast destruction would not be 
the major danger from nuclear war. In the event of a nuclear 
war it Is estimated that only t.en^ percent of the land surface 
of the U, Se would experience the' type of destruction that is 



seen In t-he Hlroshimc picture,. , We miiht , ask ourselves, why 
w<?rry? Surely most of the country's population would not be ' 
affected by such blasts'. .This is %pue. ' But a new threat/ 
appeared on , the scene during the i^ate 1940 Vs and early 19.50 's 
that has since made it % necessity for -a different type of 
p.rotecti^n. ; ■, , 

Since the first test explosion in 1944, -we have known that 
nuclear weapons, when exploded, produce a tremendous amount'of 
heat and blast . This destructiveness is better lllustratea in 
visual 5|. The small' destructive powejr of the atomic boftb 
dropped upon Hiroshima in 1945 accomplished' in one second what 
,ifc-:took eight days of continuous bombing witH conventional wea- 
pons to do at Hamburg, Germany. Howeveir, it was not until after 
# number of years of testing such weapons for their blast and 
heat effects that we began t^ see something more threatening ■ 
to man emerge from t^e mushroom cloud . The new threat was -- 
FALLOUT, ■ • 

fjllout^ jUdloactive Dust . When a nuclear exolosion i takes 
■place an or near the ground, great quantities of-pulveri-aed 
f arth and other debris are sucked' up into the nwliar cloud 
Cvisual 5-7). Th«re. the radioactive gases pro/uced by the ex- 
plosion are absorbed by these debris producing radioactive par--' 
tides (ylsual 58). Within 24 hours most "of these ,pari±cles 
will fall back to the- ground as radioactive dust and "sand called 
fallout (visual 5 90 . The smaller partldles take the longer time 
,toJreach the ground. These radioactive' partlcle'%- give of f * very 
dSagerous invisible gamma rays — like X ra'ys— 'which can kill 
or %njmre people as they penetrate thfe bod^-.i4. large quantities. 

'fallout radiation causes death by iies troylng ''ifving cells 
in/^he body. If enough cells are d«s'trpyed in a short period 
of time (within four days for the average adult human 'being) , 
^he -b'ody will be unabJLe to replace fhem and death will usually 
occur. • > . - 

■ '■ ■ ■. ' .5 » ■. ■ 

<,.. ..% 

Lt^ Effect upon Man. Where this. fallout will fall to earth "> 
followinj,,,^ nuclear-attack depe^ids upon wind currents and. weather 
e,ondltlons. Some areas . of ' the country^ might receive a he^vy 
accumulation ^hile other areas would receive a .light amount. No 
area, how**N>«,, can be assured of not recalvlh^ fallnnf.. n,tr-l^,i 



can be assured of not receiving fallout,. During 
a nuclear war ¥^most 7'b percent of the U. S. co^ld experience . 
some, fallout (vtsual .60). Fallout radiation is measur'ed in 
units called "roentgens" (.rwnt-gans ) . The five/ sens.es of. man 
will- no=t=^detect th'e -presence of nuclear raaiation. Some type 
of detection ihatrutaent is required.- Different levels of ra- - 
diation have varying degrees of effects upon the human body,' ' ' 
You can 'See in the diagram (visual 51) these different effec'ts% 
The, normal person would become seriously .ill if exposed to 400 
roentgens and would die if exposed to 600 roentgens over *'a short 
period of time (f o^^^ays) . Without protection people that were 
exposed fro such --a^igh level ^.radiation over a short period 
of time could die. In the event of nuclear war, the radiation 



levfl In the area of the detonation and for many miles downwind 
would be very high, possibly many thousands of roentgens. It is 
this; fact that cauies the greatest amount of concern today. If 
we are to survive, we must protect ourselves from this threat. 

We Can Protect Ourselves ♦ The entire surface area of the 
UnitedlStates would be affected by fallout. Even though it is 
not possible to run away, It is ppssible to protect ourselves 
from its effects. Three factors play a role in this proteptlon: 
time, distance, and shielding. 

It is believed that the^ first 24 hours after fallout be- 
gins will be the most dangerous period for the people in 
the area, exposed . It is dui^ing this period that most of the 
fallout would descend to the ground tfnd the Intensity of the 
radioactivity would be at its highest level?. We can shield 
ourselves from this radiation if we use (the ■ right materials . 
Heavy materials such as concrete , steel , and earth provide ex- 
cellent shielding from the. penetrating gamma rays (visual 62)* 
Thus, protection from fallout can be offered by existing build- 
ings. This is where :he more than 220 million shelter spaces 
Identified in the National Fallout Shel ter Survey were found. 

Time is an lupoitant factor when seeking protection from 
radiation. Radioactive fallout begins to lose its potency 
shortly after the detonation of the weapon/ This decline in 
the radiation threat Is called "decay." The decay is very 
rapid over the first few days ind less over the first few ^ 
months* It la ant icipated that in many areas a two-week 
shelter stay may be necessary. Time can be utilised to our 
advantage when dealing i^lth nuclear radiation* An example of 
the rate of decay of fallout radiation will illustrate what 
you can expect. An outside radiation level of 500 roentgens 
per hour one hour after detonation will have decayed to 50 
roentgens per hour in seven hours. In 49 hours or appror^l- 
mately two days this radiation level would have decayed to five 
roentgens per hour. This has been called the seven-ten rule, 
a method of estimating future radiatioA levels. Distance is 
also a factor when considering the nuclear radiation problem* 
The further you are from the radloac t Ive particles, the less 
radlatiun exposure you will receive. It is the radiation 
from the fallout particle from which we murit protect ourselves* 
This factor was considered in designating fallout shelter areas 
in the National Fallout Shelter Survey. 

Thus, we aan protect ourselves against the dangers of 
radioactive fallout* This can be done by shielding ourselves 
from the effect of the radiation intensity*^. If adequate shield- 
ing is provided for a long enough time, the intensity of, the 
radiation will decay to a point where It is .no longer dangeroiis.. 

The particle of fallout Is not in it self dangerous . The 
radioactive rays it gives off are what makes it sp harmful to . 
living things. The btst way to. ahleld ourselves is to block . 



thtTvelrays (visual 63). This can be done by placing material 
between the radioactive particles and ourselves (visual 64) . 
The heavier and thicker the material the better protection it 
will provide. 

our description of how ^ can protect ourselves from the 
dangers of fallout wa did not #;;^^e that such "fallout shelters" 
have :to be a special type of bui> Vng or underground bunker. 
Such special buildings can, of cl ' a, be built. Private home 
shelters are spacial buildings tha = nan provide such neceseary 
protection. 

It ia now r<^allzed the pro tec t ion fallout can be offered 

by eKisting space, provided the walla si'A.v of ara thick and. 
heavy enough to ab- and block most or ,^ n ifays given off by 
the radioactive parf.- las. A shelter ^ - yt J^a basement or 
inner corridor of any l.-rge building Iv.^ual 6n:/ A subway or 
tunnel, the basement c^: r private home, or i i-aHLroom in the 
middle of your home c%n i^fiev seme proii; i. yti * Ir. fact almost 
all such structures offer ^ certain degri^e of protection. Even 
your school might be ir^l^vu tid . 

The important thing rn remember is that tha ^est protection 
is offered by those buildings constructed with tha heavier^ 
thicker riterial. A building that uses steel, concrete, or 
other sue materials In Its construction offers greater shield- 
ing than building^ constructed out of wood. 

The Nat ->e1 Shelter Flan. Providing such shelter space 
for all pera..us wherever . they may be any hour of the day or^ 
night at work, at sehooL, at home — Is the key emphasis of 
the Defense Civil Preparedness Agency and its National Fallout 
Shelter Program; this National Fallout Shelter Program has 
been developing over the years to achieve this goal. 

T^^ basic aspects of the program are loDatlng and identi- 
fying pptentr-l mass shalter spacef that exiat in buildings^ and 
otb r structures and educating the avierage ci t iz.en as to how he 
cari build hia own personal or home ahelte^ for protection. It 
is hoped that through' both of these procedures euough shelter 
spaiiii will be available to provide adequate protection for all 
the people in the U. S. ' . 

The Initial Step i Finding Shel fcers . lu September , 1961, 
a nationwide survey of eKistlng buildings ws?^ sts-ned to locate 
potential public fallout sheltftr space . Thla sui .ey was conduct- 
ed undar the direction of the Office. of Civil Defense (now the 
Defange Civil Preparedness Agency). By 1.963 , thank^i to the 
added push given it fby ^the Cuban missile crisis of a year earlior 
much of this Initial survey had been ccmpleted. Even though a 
large part of the population could be accommo'sted Ir fallout^ ^ 
shelter space eKistirig in old buildin^is, not \11 tue shelters 
were located in the right places or with the rlfcht number of 
spaces. A continuing survey has since bean conducted on all 
new^buildingsL arid structures to identii,y spaces that will 



provide protection* By February, 1966% more than 161,000 such 
atrunturee had /been located and Identified. These structures 
offered a combined total of 141,500,000 shelter epacea. By 
Mar-ch, 1975, the number. of shelter , epaces located had reached 
2?*^ million, / 

Many of the public fallout shelters identiiEisd to date are ^ 
located in i:he downtown areas of large cities and are therefore 
not easily accasslble to many people, especially at night. There 
la some shelter in the suburbs and a considerable amount in the 
basementg of private homes in certain parts of the country.' But 
in most areas there Is not enough shelter for all persons wherever 
they may be at any time of the day* or night. 

New ^ Shal ters . . To Increase the amount of shelter spaee avail-, 
able, the Defense Civil Preparedness Agency administers a nation- 
wide shelter development program. Its aim is to encourage and. 
aid architects and consulting englneers.to Include fallout shelter 
space in the design of new buildings and thus increaie the riationa 
shelter inventory. 

\ - ■- " ' " s , . ; ■ - ^ ■ \ 

Many of the new schooi buildings b elng constructe'd around the 
country are designed with this purpose in mind. Blackwell Senior 
High School, Blackwell, Oklahoma, is suqh a structure. Not ortly 
are they built to provide fallout shelter pro tection but also to 
provide much needed tornado and severe storm protection * Brad- \ 
shaw High School in .Florence , Alabama , Is one of these new N 
schools. Is your school so designed? ' ^ . 

Thus , new . fallout shelter spaces , .meeting minimum standards, 
are being created all the time. ^ An additional six million spaces 
are eKpected to be located each year from ndw construction and. 
Improvements in eKlsting structures. Can you locate the buildings 
In ypur areas that serve or could serve as shelters in time of / 
emergency? J' ^ ' \ . 

y Know Whe^e They Are ' A basic problem to this shelter survey 
program do^s exist.. All the shelters in the world would be of 
little use if the people — you, your mother, father, sister^ 
and brother did; not know where they were and did not use them. 
This is another aspect of the National Fallout Shelter Program. 

J Once a building h^ been located which offers the required 
amount of fallout protection, that building is marked pb that 
the people will be aware of it. Practically everyone today^ has 
ffeen: the sign that designates a par ticular buildi^ng a fallout 
aheiter. Anyone who has ever entered buildings in downtown, 
areas or p6.sslbly some of our most modern schools has seen the 
familiar yellow triangles in the black circle that signified 
that bu'13 ding*' as having fallout shelter protec^ibn within iJf 
(visual 66)/ Any building boasting such a marking has -met 
certain minimum requirements' of prdtection . Tfhese require- . 
ments include (1) a minimum fallojut protSction fivi^tor (PF) o£; 
40| (2) space "for at least 50 pfople, each having ten square 
feet of^roomi arid ^ (3) adequate yen tllafclon.. Only after meeting 




PUILIO FALLOUT SHiLTfRS IDtNT2 'ilD 
IN THE DEPARTMiNT OF DiFgNSi FALLOUT 
SHELTER SURVEY WILL BE MARKED WITH 
THIS DiSTiNOTIVE BLACK AND YELLOW 
SIQN. . 

PROTEQTIPN AFFORDED BY EXISTING 
STRUdTURES MARKED FALLOUT SHELTERS 
^PROVIDES SAFETY FC^ OpCUPANTS FROM 
RADIATION EFFECTS OF'FALLOUT POLLOVy- 
INO A MUCLEAR. DETONATION. 

. visual 66 





.these requirements are buildings, tunnelsi cmves, etc*, coneld'^ 
ered usable as fallout shelters* It should be pointed out that 
the owner of a building must consent to its use as a shelter 
before it can be designated as such. The owner offers the space 
free of charge. 

The Answer L i e s in Your Community Shelters > The heart of ' 
the p'rogram is the concept of ZoeaZ public or community shelters,. 
Such a system of shelters is seen r's essential to emergency readi 
ness both local and national , The local community and . its govern 
ing bodies hold the prime responsibility for making this p^ngram 
an effective . sys tem of protection . The basic tenet of tht itlre 
civil defense concept, stresses this idea^^^ that civil defense 
is by law a Joinr rejpdnsib ill ty of the federal, state ^ and local 
governments* Each has a distlnctivev and complementary \roIe, At 
^the -same time it is recognized that the loaal aammunity is where 
the action la where lives are lost or saved during a disaster* 
How well has your community performed its role? For most of the 
population such public sh'elters provide the best answer to fall^ 
out protection, , 



^A= typical public shelter in any community might resemble the 
diagram of the building in visual 67* In such a building^ protec-- 
tlbn from fallout is offered in a number of places. The center 
rooms of the building offer greater protection than -the buter^ 
ones because you are farther away from the radioactive pmrtlcles 
and there is a greater amount of material (walls) betweeri you 
and the radidtian. The basement of such a building would allow 
even greater fallout protection because of the added protection 
of many floors of mat erial^above you and concrete and earth 
.around you. Howeveri the central core of the building would 
still offer a considerable amount of protection. ^ , 

Public sherters^ are also found in auch placy as the sub- ' 
way syrtem of N^w York. Many caves are also to^e used as public 
shelters. Cathedral Caverns near Grant, Alabama, is planned for 
usa as a pu,bllc shelter In. the event of a nuclear war. A series 
o:^ caves located near Anderson , Tennessee , provides shelter space 
for some 15,000 Tennesaeans In the area plus' some 25,000 Jackson 
County Alabamiani . Many of these caves have been stocked with . 
supplies * ■ '- ' - _ 

* Public .shelters offer many advantages* Most of the public . 
shelters in the U. S. toqay have been .stocked by the federal^, 
government with the miniriium of. supplies that would be needed, 
(vlsuars 68^ 69, and 70)f# These include food (survival crackers) 
water (one quart per; person per day) , medical supplies , sani- 
tation kits,, and r.adiat;tpn detection equipmtnt for use Inside j 
the shelter. This minimum amount is based upon a fhelter stay 
'of two weeks. After considerable research in this urea con^ 
/cernlng the time needed for the Intensity of the radiation to 
decline (decay) to a safe level, a two-week stay has been esti- 
mated tb be the minimum .time^ needed All marked public shelters = 
also of fer at least a' minimum prptection factor of 40* This 
means t^at a radiation level of 250 roentgens per hour outside 
would .produce a readlAg of two roentgens per hour Inside. If the 



shelter protection factor were 125 (visual 71), 



In addition to these advantages, ae a member of a groupp 
a person may find that he Is better able to face the problems 
Involved in a two-week shelter stay, both physical and psycho- 
logical. You could expect to find in a public shelter many 
people with desired skills that would not be iivallable in 
private home ahelters. The Defense Civil Preyparednes s Agency 
has progjrams for the training of personnel ^to staff these 
public shelters and serve as leaders (managers) in them* 
Thus'j the chance of better organized activity ahd better under^ 
ttanding of the problem you will face can be found within a 
public shelter. There might also be experts in other areas, 
such as doctors, who could be of service to you , 

Probably^ one of the best advantages of public shelters 
lies in th6 a.rea of human companionship . During times of 
stress and sorrowi the fact that other people are also, shar- 
ing your problems ofteA enables people to endiire severe hard-^ 
shipa. In a public shelter you would have many people with you. 

Public ^'^helters do, of course , posaess some disadvanta|es . 
Federally shocked suppliei in the shelter will be a± ,a bare min- 
imum. The amount of water, "survival crackers , *'and\aanitation 
equipment a^e not very conducive to gaining weight. It would 
be a to\igh time for all. Medical supplies would be available 
but only on a limi ted""^s:c^ale . There would be no special medicines 
whjch may be required by some individuals (medicints for diabetes 
heart disease, etc.) Should more people occupy the shelter than 
it was supplit d for and should additional supplies not be avail- 
able, then -rationing would have to be used. 

*Fri)m a psychological standpoint, the normal, stresses among 
people who find themselves in unfamiliar situations vould posslt 
bly produce .problems of behavior among 'some of the. people in 
the shelter The proper attitude of shelter ocbupanta is very 
Important during this stay (Visual 72). This is where the 
value of a shelter ^manager will come into play. One of his main 
responsibilities will be . the' maintenance; o f proper shelter 
attitude and Vehavior; 

Personal hygiene would be a problem due to the proximity of 
people* Privacy would be considerably limited. 

Even though the^e could be some problems In public she! ters , 
generally speaking, the advantages far outweigh the disad.van tages 
This is espeqlally tru^ for those, people who have no personal 
home shelter , or if they/ Ho , no , time to get to it. 

■ ■ ^ ? . ' ^ " - ! ^ ^ ^ ^ , ' ■ . 

. Home Shelters ; A Desirable Asset . The Nat io«al . Fai A out 
Shelter Program also tri^s to encourage the construction of / .^i 
home shelters:,by individuals.^ Several states have'p^ssed le- '( 
glslation ^to pTovide tax relief t^o . persons^ and f irms including ' 
.fallout shelter protection in buildings built .oif owned by>them. 
The obvious reason is-that it increases thie number shelter^ = 



spaces for protecting the people, and it also^akes shelters 
available, to those people who are at home in the event of a 
nuclear attack. Private shelters can also be utilised as 
pro tec tion against certain natural disasters such as torna-- 
does... In fact, many people have adapted their original "storm" 
shelters to serve as faliout shelters as well (visual 73). 



There are some' basic advantages of a home shelter. In a 
private shelter the only limiting factor for the amount of 
food Supplies Is the space available in which to store it, 
"Survival crackers" or limitation of water supplies need not 
exist in a private skelter. You can stock your shelter with 
a's much food (so long as it doesn't require cooking or refrig- 
erating, of CQUrse) and water as you want. Yo^ should keep.^ i 
in mind, however* that you will need more \than Just food and 
water In the shelter^ Many \addl t ional Items should be Included 
^In order to girve you the best possible chance for survival.. 

The amount of privacy and comfort of a home shelter is al,_ao 
up to the individual. .Only your Immediate f amiJ.^_wqu W.^s4^ 
in the shelter; thus you need not worry about "strangers or 
vtheir behavior. - 

Even with these advantages we must also see that some 
obvious disadvantages eKlst. First and foremost Is the ques- 
tion of how much protection from radiation your home shelter 
offers. ^ \^lll. it have a "protection factor" o^ at least 40? 
In bulldit^g a home shelter g.ou should be careful in constructing 
it to be sure it can meet this requirement. An advantage re- 
lated to this is that with a little knowledge of what is needed 
you can increase the protection factor of a private shelter 
abdvfe that of a public one. Another disadvantage comes ^from 
the lack pf specially skilled individuals — doctors who 
might be ^ound In^a public fallout shelter. 

It Isjto your advantage to have a home shelter, however, 
even^ wi th! the disadvantages mentioned aboye,/for it will be 
convenient f.or use in all typ^es of emergences. 
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^xampli^s of the types of home shelters chat have been 
use /Are se^n In visuals 74 and 75. Note that If you 
a^em^^n it: under your home*, half the battle has already 
^The basement itself offers ccnslderable * pirote'ction . 
imply be a matter of walling jff an area with the 
Tflals and providing additional protection overhead to 
equate shelter. 
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ocal civil defense office has^ available a. considerable 
information wlih regard to building ^nd stocking 
They will be willing to offerVall the aid possible ^ 
you learn about fallout shelters. They are also. the 
outce for any otKei information concerning disas^ter pre- 
both natural and nuclear. 



We have stressed up to this point that fallout shelters 



would enable us to survive a nuclear disaster. But we still 
might ask just how effective such a shelter system would be. 
National priorities and strategy could dictate a change in em« 
phaals possibly a fFystem of blast ^Jieltars as well as fallout 
shelters. The graph (visual 76) illustrates the number of lives 
that . could be saved through a National Shelter Plan, Numbers 
are very cold and meaningless to most of us, but when we think 
of them in terms of Individual human beings you, your friends, 
your f airily they than become very important^ to us. 

New Program Elements . Defense Civil Preparedness Agency 
Tiae exp.inded the range of protection options to the American 
people through several new programs. These includei (1) a 
redirected and streamlined shelter survey, to identify best- 
available b' ast protection in higher-risk areas I this survey 
is also des ^ned to identify protection from various peacetime 
disaster efier.tsi (2) community shelter planning in higher 
risk areas that emphasizes us^e of best-available protection 
against divect effects (blast, fire, initial nuclear radiation); 
(3) contingency planning for relocation of population from 
higher-risk areas during periods of intense international crisis, 

;In chapter three you will study civil defense in other nations 
An expanded Soviet Civil Defense Program pro^vides for the evacua- 
tion of certain citizens from the major population and industrial 
areas. The United States Goyernment must have similar options 
to meet challenges by other nations. 

-These new program elements d evelopsd by DCPA are designed 
to complement, not replace, eKlsting plans for the sheltering 
of the population. Chapter four contains additional information 
about Crisis Relocation. Plans affecting your area will be made 
available to the public as the necessity arises. 

The preparation of a nationwide fallout she3 ter system is 
the best possible safeguard we could have against the total 
destruction of our people during a nucl ear disaster. It noss— 
esaes the life-saving capability required during such an emer- 
gency. The shelter system is not the only aspect of the "sur- 
vival" program. True, it Is the key element. But it could not 
properly function without the assistance of a number of other 
programs that are part of the overall program objective --the 
survival and recovery of our nation from a nuclear holocaust. 
These additional parts of the Civil Preparedness Program deal 
jaith. Warning and em&rgena^, * 

mril D^f^nif W^yping System. One of the. essential sup- 
porting systems of the National Fallout Shelter Program is the 
National Attack Warning System, For people to receive the max- 
imum benefit from the fallout shelter system, they must receive 
timely warning of an attack so that they aan move to the best 
shelter protection ^ available , As nations have developed more 
advanced means of striking an enemy, this warning time has 
stttadily decreased , Thus, we need every second we can get. 
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The present Civil Defense Warning System is like the entire 
Ci%*ll Defense Program itself, a combination of federal, state, 
and local systems. Federal warning systems are designed to pass 
warning information to strategic points within each istate. The 
state and local governinents are then responsible for warning the 
public. Using advanced teohniques of communication, this system 
interconnects federal, s t ate and local systems into a single 
warning network (visual 77), 

The central core of this warning network is the federal, warn- 
ing system known as NAWAS CNational Warning System). Almost 
instantaneous attack warning can be provided to all the states 
from Its three warning centers located throughout the country* 
Thase include centers at Denton, TeKas, and Washington, D. C. 
The main center is located in Cheyenne Mountain, Colorado Springf, 
Colorado, Inside this mountain is a^huge hollowed-out cavern 
containing a number of multistory buildings. These buildings 
are actually built on top of giant springs to absorb the shock 
waves of a nuclear explosion striking nearby. It is in these 
buildings that the main coordination and control of the entire 
military defensive capability of the U, S. ate handled. It is 
also from this center that attack warnings are received and sent 
to some 1,700 warning points throughout the 48 adjacent states* 
Hawaii and Alaska receive their warning by means ocher than 
NAWAS. Warnings are then sent irim these points to the total 
population of the United States by many different means* 

Basic to this warning ^sys tern is the detection ^f an attack 
upon the U, S, This is provided through a joint United States- 
Canada defense system, the North American Air Defense Command, 
and a system of surveillance satellites,^ 

i 

Radar stations are located throughout the U, S,, Canada, 
and the Arctic Circle. This gigantic system of rada^^ sites 
eKists to provide detection of an attack upon the North American 
Continent b^, both planes and missiles. In addition the Samos 
"eye-in-the-sky" satellite system main tains a constant watch 
on entire hemispheres of the earth. They are able to detect 
the launching of an enemy missile at the moment its engines ig« 
nite. Thus, we are able through *the detection system to provide 
immediate warning should a nuclear attack occur. The tfin to 
fifte^en minutes warning time thus provided does not compare to 
the hours we would have had in the pre-misslle age, but even 
this short period is better than nothing at all,. If it is 
understood and used by the public properly, we will be able 
to save additional tens of millions of lives. Who would want 
to do otherwise? 

The. question now arises as to what happens when the warn = 
ing is issued? There are many methods available to inform the - 
public to seek shelter, AIJ of them will be used. Television 
and radio stations will broadcast the warning and then go off 
the air. Certain designated stations will continue to transmit, 
however, in ordsr to pass information from local, state, and 
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Civil Defense Warning and! Alert Signals 



THE ATTACK WARilN I 



,NAL 




A WAVERING TONE OR SHORT BLASTS FOR 3 TO 5 MINUTES ■■ 
ACTUAL ATTACK AGAINST THIS COUNTRY HAS BEEN DETECTED 
TAKE PROTECTIVE ACTION IMMEDIATELY ! 



TH E ATTENTION OR ALERT SIGN At 




A STEADY BLAST OR TONE FOR 3 TO 5 MINUTES - 
LISTEN FOR ESSENTIAL EMERGENCY INFORMATION I 

Visual 78 
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even the national government along to the ' This is 

t'he Emepgenay BroadaaBt System, Police and will use 

their communication and giten equipmfint to ±n\ he public ' 
of the need to seek shelter. Many communities ' "special^* 

siren systems that will allow then, to sound a wh -ng over a 

wide area. Does yc^ur community h^ve this syatera? If) so, where 
are the sirens located? 

The siren is the preferred common outdoor warning devicfc . 
Should your commvmity possess such a system^ lea?n Its signals 
BO that you will know when and what actinn to taV^ttf, There are 
two basic signals alert and attack (warning). The attention 
or alert signal is a steady blast or tone ,frr three t:o five 
minutes. It is used primarily for peace'^lme emergencies arid 
means that you should listen for essential emergency information, 
This information may either be provided over the radio and tele- 
vision or over the siren sound system itself. 

The attaak warning signal is a wav^^rlng tone or short blasts 
for three to five lalnutes, and 1 means that an actual military 
attack has been detected. If you hear such a signal^ you should 
take .protective (fallout shelter) actinn immediately (visual 78), 

Emergence and Kecovery , We have pointed out in the precede 
ing sections of this chapter the destruetlve potential of nuclear 
weapons and the dangers from fallout that would result from the 
use of such weapons* We have also emphasised the steps we as 
Individuals should take In order that we might survive such a 
catastrophe. We must now look at what^wlll comp afte^ such av, 
nuclear war. ' 

As the radioactive level decays j it will be possible to be- 
gin emerging from out shelter. As time goes on, these brief first 
trips wilj. develop into permanent ones. At this point we will 
begin to consider the recovery operation* We must look around 
us. What will life be like? How much of the old will remain? 
How different will it be? r s 

One thing Is for certain there will have to be a tremen- 
dous amount of readjuatment by each one of us. Life will de- 
finitely not be that to which we have been accustomed. There 
will probibly be no late movies on television. We may not be 
able to Lake the family car to the Jiovles * to get a milkshake , 
or to take a quiet drive with our girl or boyfriend. Collecting 
records or wearing the latest "mod'* fashions maj have to caase. 
There probably won't be any more racords (or power to spare: to 
play any old ones we might have) ^ and the clothes we are now 
wearing might have to suffice for a long, long time. Remember 
how warm and loving "Ruff les your pet dogp was two -^eeks ago? 
Therp probably will. not be many pets should a nuclear ^ar occur. 
In f^act it will probably be a rare occasion when you will see 
a wlM bird spread his wings in flight actoss the sunlit sky . = 

Sdunds very bleak, does it not? That is the way it may very 
well be. We need to become aware of this fact before and not 

\ 
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after It happens* Only by leaTntng about it now and under- 
standing the tremendous tragfdies Involved will w.e know that 
the beit&r path to survival lies in preventing it from hippen- 
ing. The world must acqylre a spirit of understanding- and 
co45peration , of friendship i and trust if we are going to live 
on this big marble ball we call the earth. 

But let us look again, at survival. We h fe not said in 
our description above that people would not survive. Our em« 
phasis in this section his been on just the opposite. We have 
stresaed again and again that people will BurviVB. We have 
shown the means available and the methods by which such survi- 
val can be reali^ad. What , we have smld^ however, is that this 
survival will not be fun and games we were familiar with as 
children. It will, be very difficult. There will be severe 
hardships. There will also be much sorrow and pain. But human 
beings have triumphed in the ^ace of disaster in the past and 
they will continue to do so. Life will not be the same, but 
it will still be life. 

Survival and recovery following such a disaster will riot 
depend solely on the individual. As we saw in the natural dis- 
aster section of this teKt^ plans exist for and organizations 
are ready to aid the victims. There are elaborate plans and 
preparations for relief to people following a nuclear disaster 
as well. We will not be alone as we attempt to recover. What 
are these organisations and plans? Where can they be found? 
Let us look around. Part of them can be found in our everyday 
way of life. Our local and state governments, in cooperation 
with fedieral agencies, have established plans and procedures 
whereby necessary aid can be provided to those people in need. 
Governments have plans to assure that all citise^ns get an eq- 
u 1 1 ab 1 e -a h a r e - o f- a va lO^ab l e^te s.o.u-tcLe„s_t_Q_me^J^^ . 
Public shelters might remain open to provide housing. Food and 
water supplies will be controlled and checked by local govern- 
ment and civil defense authorlcies to Insure both its availabil- 
ity and its safeness. Rationing^ if needed, will be handled 
by these different agencies. ^ 

Immediate attention will also be given to restorin^g vital 
public service^i food distribution, sanitation, public utilities 
for power and pedical facilities. Government will also be vi- 
tally concerned with the preservation of law and order following 
such a disaster* Not only will existing law enforcement agencies 
be used, but the Nati9nal Guard and even the army will play a 
role in this effort (vlaual 79) . * ' . 

^ Do not, however , get the idea that following such a nuclear 
disaster or any type of; disaster for that matter that the 
national gbvertiment will come riding over the hill as a big 
brother to magically wash away all your problems. This 
simply is not the case. The Federal Government will play a 
vital rold in restoration, but more in the area of coordinat- 
ing the use of the resources of the nation, assisting t^eat 
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organisations in using these resources, and in keeping the pub- 
lic informrd CEmergency Broadcasting Sj^stem) • The main concept 
of the overall Civil Preparedness Plan for the U, in the event 

of a 'nuclear war is *'s©slf ^suf f iciency * " Civil p rep arednes a 
streaaes local and state preparedness and local action to with- 
stand a disaster and recover fDllowing it. Thus, we might say 
that the real concept of civil preparedness is the concept of 
the individual human being with his_ own knowledge ^^nd effort 
in cooperation with the people and agencies aurrounding him 
providing for his own survival and recovery. If you aa an in- 
dividual look upon this with the awareness and understanding 
requlredp it wilt work. 
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CHAPTER THREE 



CIVIL PREPAREDNESS IN OTHER NATIONS 
Introduction 

^ As e means of comparing what we have d^one and are dDing 
in civil preparednasa with that of some other countrleSi a 
brief summary of what they have dbne is givan below. As you 
will no tice .some countries raqui^e that the 'entire population 
take cnurses in civil preparedness training and participate in, 
other civil preparedness activities « 



. Cuba 

Tha civil preparednass program in Cuba Is "centered around . 
the use of underground shelters* Host of Cuba's shelters are 
found in ^Kisting caves and tunnels. Others have been dug 
for that purposa. There are more than 3,000 caves and tun- 
nals that have already bean made ready for use In the event 
of a nuclear war. 

Soma provinces of Cuba have constructed underground hos- 
pitals that,- in ^.11 probability ^ could continue to operate 
during and after a nuclear attack. They also have other under- 
ground facilities either under construction or in the planning 
s tage - 

Switzerland 

Although Swit^eriaTid is traditionally neutral when hex 
neighbors are at war, the Swiss people have developed a fine 
shelter program for their protection in tne event of a nuclear 
war. Their shelters are of ^two types. One type Is for the. 
civilian population. These are deep caves that have been 
made livable and stocked with food -id other things necessary 
for sheltar living. The fabricated military shelter constructed 
like modular stnrm pipes is the second type of shelter. These 
shelters have leak-proof doors and contain such supplies as 
food and furniture. They are made In sections so that several 
can be connected together to accommodate large groups of mill"'^ 
tary personnel. \ ^ - . 

: ^ ^ Egypt 

Egypt's civil preparedness is also centered around a shel- 
ter program. They are ri'ow in the process of stocking their 
shelters with the most advanced supplies. Elaborate equip- 
ment ^is provided in each shelter. Mobile medical teams have 
been trained and proylded with the most modern treatment tech- 
niques to be used, in shelter living. 
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" Israel 

THp peqpla of Israel have deyeloped a civil preparedness 
organization capable of operating at peak efficiency during 
emergencies* Their name for civil preparedness is Haga* Both 
men and women are' required to serve in ths organisation, Haga 
memtiere serve within a public commissign commanded by the Haga 
Chief who has the rank of Colonel, Local commanders and com- 
missioners are responsible for Haga in. the districts and towns 
of Israel, Their primary concern is survival during and after 
conventional wariares . \ ^ 

Some Haga groups learn emergency first aid techniques. 
They are responsible for treating the wounded after attack. 
Many of their activities involve actual experiences rather 
than merely studying firet aid f rom^ . t ext bo oka • •Other groups 
learn such acti'\/U ties' as how to inspect factories- schoolsp and 
bomes to determine the extent of damaged 

The Netherlands 

In the Netherlands each citizen must, in hts' own interest p 
take the required mea'sures for his own protection* These areJ 

1, Limit fire hazards by eliminating all flammable objects 
(clearing of atticsj etc.)* 

2, Acquire ^^imple fire-fighting equipment to fight incen-- 
diary bombs and small fires, and have first aid kits on hand 
for treatment of wounds- 

3, Build and furnish shelters appropriate for protection 
from radioactive fallout. 

. ■ • 

The block chiefs in the cities shall Inform the public on ^| 
the possibilities of self^protection and encourage individuals 
50 take these meaaures , 

Th e block chief is mainly the link b^etween the public and 
the local civil preparedness organization. In larger cities 
about IpOOO inhabitants form a block* The block command con^ 
sists of the block chief and four assistants, one of which is 
the adjutant of the block chief. Each group of four or five 
blocks has a communications center and two telephone operators 
at its disposal. ^ In smaller towns each block is comprised of 
not more than 2,00Q inhabitants. 

For' every. 250 inhabitants there is one block assistant, 
in larger cities the blocks are grouped in sectors. The main 
task of the sector command'ls to organize relief activity in 
its own sector and, if necessaryp In other sectors as well. 
Each sector is responsible for about 15,000 inhabitants. The 
chief of each sector has two deputies (one for the 'health ser- 
vice and one for the rescue serviced , Each sector has a health 
and rescue service, the latter also being in charge of 'fire-- 
fighting* In peacetime these services are composed of 20 men. 
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In wartime each service is reinforced with 44 voluntary help- 

era ' . . - 

Denmark 

With regard to disaster rescue ^ Denmark's well^-developed 
civil preparedness program ii of great importancei It has , 
organized a Relief SeTrvice in Order to save lives and property 
by direct intervention in disaster areas* This service ijicludeSj 
first of allj a rescue unit tq rescue tne wounded from ruinSj 
ambulance units ^to deliver the wounded to hospltalSp a fire^ ^- 
fightlng unit tp control and extinguish fires i and a welfare ^' 
^service to care for homeless people. In addition', evacuation, 
technical, and water-transportation un^ts* as well as many 
other special units* are also included in this relief service* 

Three eo--calle'd "lines of operation" are dif £<eren tiated 
in this relief structure* The first line of operation is 
formed by self --protection * Its job Is to limit the extent of 
light Iq^al damage by using simple mtans and the help of all 
able-bodied ciyilians* The local Relle f Service directs the 
second line of operation! that is, the service units which 
are re'sponsible to the local autliorltles of the Individual cities, 
such as the fire brigade* rescue teams,| welfare service^ etc* 
Finally,. the third line of operation is handled by long=dls tance 
rescue units which can ^be called" fdr wide-spread disasters. Some 
are f fom other citleSj sopae from the National Civil Defense. Corps 
which has at its disposal well""equlpped rescue teams and spe-^ 
cially trained personnel * . 

- Austria 



In Austria each year 40,000 soldiers will receive instruct 
tion on the need for civil defensfij with special emphasis 
on self-protection* They are encouraged to spread the ideas 
of civil defense ajnong the population after their nine months 
of compulsory service. The federal Ministry for National 
Defense requested the Austrian ClvlJL Defense Union to launch 
this campaign for the purpose of informing thie public*, 

Anticipating that shelter construction may soon be re- ^ 
quired by law, numerous shelters have already been built in 
IJpper Austria. . 

C^jina ■ ... 

The Civil Defense Program in China is develaped around the 
use of huge underground tunnels to protect the population* 
These tunnels are mostly In the larger cities. * Many s'^tores 
and shops contain entrances to these tunnels * The tunnels are 
stocked with food, medical supplies, and other itfems that would 
be needed ln the ^.vent of a nuclear war*' 

Most of the Industries, factories, and small plants which 
manufacture much of -China's produpts have been scattered through- 
out the country* This makes it almost Impossible to destroy any 



particular industry by bombing a city or group of citiee. 

Each' adiilt in China is charged by the government to make 
20 large bricks to be used in the building of fallout shelters 
Children, as well as adults, carry these large bricks to the 
planes where the shelters will be built. 

Boys and girls '^re taught civil defense courses in the 
schools. They are also faught patriotism and self-sacrifice 
in protecting their country in the event of war. 



Union of Soviet Socialist Republics 



The ffialo aspect of. Soviet civil defense is the evacuation 
and dispersal of the over^elming maj pri ty of Russia's urban 
population to rural areas, Soviet research reveals that a 
njiclear iittack on an unprotected large city may result in v 
r^the loss of life of as niuch as 90 percent of the population. 
If the plan removing most of thi city dwellers to rural 

areas is effective, communist authorities feel that only five 
to eight percent of the city's inhabitants will be lost (visual 

Industrial workers in cities a,re to remain^ on the job and 
take refuge in special shelters at or near their place of worki 
but nonessential worker s , school and preschool children, and ., 
retired people ^e to be transported to the country. 

Plan's for evacuation are detailedi Including, for example, 
time schedules for departure to collecting points; the presence 
of a doctor or nurse on each evacuation train (or with every 
convoy of trucks) I instructions .as to what each family should 
bring (depending on climate and season) | and special evacuation 
p^asses with a stub and a detachable slip for each person, Ex» 
pe'rience ^dates from World War II, when over ten million people 
^and over 1,300 basic Industries were success fully transferred 
jfrom vulnerable areas to the interior. Since then, S^iet 
^transport capability has moved rapidly forward. The system of 
railroads alone, the backbone of the-^USSR transport system, 
adds about 6o6 miles of new line and converts 1,60.0 miles' of 
existing line to electric motor power per ye.ar. Motor trans^ 
portation and maritime transportation have also made great 
strides, and the Moscow subway system, initiated in 1952, has 
grown in the past 35 years to 75 miles of track with more than 
80 stations erected. Subways now exist in Leningrad, Kiev, ^ 
Tbilslsl, and Baku, The daily number of subway pasaen.gers in 
Moscow is over four mlllioni In addition to having 'thb experie 
and capability for evacuation, the Soviets have* developed a new 
civil defetise transport service operated by a specialised staff 

A variety of types of shelters exist in the Soviet^ Union 
in the larje cities. Shelters are heavily concentrated in 
certain areas and are fully equipped for prolonged occupancy. 
Workers who must remain in the city during and after attack 
and essential citizens will occupy these shelters. Subways 
in five cities will also be used forshelter*^ Lakger buildings 



GEOMETRiG CENTER OF THE CITY 

BOUNDARY OF THE SAFE ZONi 

LIMITS OPERATIONAL^ CONTROL 

DISTRICTS FOR THE RELOCATION 
OF WORKERS OF PLANTS WHICH 
DO NOT STOP THEIR OPERATION 

COMMUNITIES ^. - 
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DISTRICTS FOR THi .RELOCATION OF 
WORKERS OF PLANTS WHICH .HAVE 
TEMPORARILY SUSPENDED THEIR 
OPERATION 

DISTRICTS FOR THE RELOCAT.ION OF 
EVACUEES 

DISTRICTS FOR THE RELOCAT ION 'OF 
EVACUATED PLANTS, ORGANIZATIONS* 
AND AGENCIES ^ 



Schimstle Dldgrgm @f thi Riiocotion 
of Dispersed Workifs and Evacuated Pefsons 
and Plants. 
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and basements can , be , converted, for shelter iiving- 



- On the farms and in small towns shelters have been 
made in basements, vegetable cellarsj covered trencheP| 
^aveSj and mines* Fil,ter ventilation systems have been 
Installed in permanent shelter locationss They also 
contain an adequate supply of bottled oxygen* 

Fallout shelters ^n rural areas will be built when 
an pctual threat of war occurs* The population has 
received plans for building emergency shelters in the 
short period of 20 to. 30 man-hours of work. Although 
many shelters mxist, S^oviet authorities indicate that 
shelter construction is jtill going on, 

- Lt the o.ther' e^nd of the evacuation, plan for urban 
dwellers is the reception and protgc'tion of these evacuees 
in the country* In the rural areas stress is placed on the 
protection of livestock, water supply, food storage, and 
crops* The villagers are trained in techniques to protect 
livestock from radioactive fallout* Food and fodder storage 
will be protected agairist cdn tamina tion * 

Provisions are be^ng made.td evacuate essential machine 

erv and workers to the. farms. This will enable the Soviets 

. ^ _ _ ,^ _ 

to maintai'n production of necessary items in -the event of 
nuclear war* * 

Farmers and their families* have receivedg guidance in 
traJ^^ning the city dwellers who are to be ^evacuated to the 
country^to assist in food production* Coniiequently , if a 
major city is wiped out, the Soviet Union has made plans 
to provide for the necessary food and manufactured iteme 
to maintain life* ^ 

% Educrfting the^ public concerning survival' preparedness 
is the third aspect of Soviet civil defense* Civil defense, 
training in the Soviet Union is compulsory and universal* 
Everyone is exposed to it school chil'dren in trades five 
through nine I both in classrooms and In summer c¥mps| pre-, 
draft^age men in military-sport camps and in educational 
ins titutions I Indus trial workers at their places' of em-- 
ployments and members of collective farms* There is multi^ 
pie eKposure in that" civil defense is publicized at movies, 
an radio and television, and in magazines, newspapers, and 
factory publications* Civil defense courses are tailored 
to the needs and- ability of the ^rainees. Farm chiidren, 
f or inS't ance , are taught how to ^protect cat tie forage , food , 
and water supplies^ as well as themselves, Fa^ctory employees 
learn rescue and reclamation operations and waySyOf reducing 

the vulnerability of,theirshops* 

it 

Beginning at the elementary level, protection against 
nuclear attack is taught * As a ^result of the new Law of 
Universal Military Obligation, the Soviet civil defense 
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effort has taken a marked thrust ^forward . Basic military 
training of youth has been introduced in tbst high schools - 
and the trade schools, as well as in factories, institutions, 
and collactlve farms* Tha^ instruction includes knowl.edge 
of the propertiea of weaponi of mass destruction and methods 
of protection against them. Cb.mpulsory civil defense edu^ = 
cation has been introduced into the fifth, sixth, and ^ 
seventh grade classes of the secondary and eight-year 
sch^~o"l~e~o~f~general educatlon._^ 

Civil defense instruction in Leningrad includes train- 
ing ^^in the use of small arms, motorcycle's, and even para^ 
chutes. Other inducement s for learning abbut civil defuse 
Include visits to national monuments and shrines and aesslona 
with war heroes and with clvlliatia who participated in the 
heroic defense of Moscow in World War II* Instructors are 
told outright to link bravery and heroism. not only to the 
field of battle but also to def ending\.the peaceful popula- 
tion behind the lines in the . rear, \lt is an ihteresting 
sidelight to Soviet methods that while . i^eachers are in^ - 
structed to capltallie on their pupils' iricllnation f or 
patrloClsp arid to enlist their Interest wi^th such glamorous 
equipment as mo t orcy cle s , they are nonetheless cautioned: 
"It should not be forgotten that studies ' are work and not 
fun* Like any labor they require willful physical and mental 
strain," . ^ \ 

■ ' - -i • ^ " ' 

In summer camps , where emphasis is on putting into 
practice what the childreii learnedMh the classroom^ pen-^ 
nants, citations, and buttons are awarded for excellence 
in civil defense drills and eKetcises • The best detach-^ 
ments are singled out for gifts, and there is occasional 
television coverage of the eKercises so that the children 
can see themselves oh the television streen. 

At Indus t rial plant s , contests are ?held among .civil 
defensf- squadrons with awat4s for.the winners* Distinguish- 
ed per f^o rmances in all, areas of civil defense are cited in 
the press** Directors of iffiarge industrial establishments, 
s^hop heads, instructors, and ordinary factory workers have 
an equal chance to be named i for example , in the- maga^^ine^.^ 
''Military Knowledge*" Conversely, those who flagrantly 
shirk their civil defense responsibilities may also get to 
read about themselves* "Ihe Unfortunate Comrade Blinov" 
was cited in the Journal, "Military Knowledge," for his 
lackadaisical attitude toward his civil defense duties * 
He declined to^ make use^ of the special classroom set aside 
for a civil defense officei he failed to acquire sufficient 
training equipment . and visual aids| and those he did get 
were not kept in orde,r. Worst of all, the lessons conducted 
by Comra de' Blinov "in content and In method are not worthy 
of criticism*" eoot uomraci^^^^^^nio ^J- ^ , 
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• CHAPTER FOUR 

■.^ CIVIL FREPAREDNESS IN . TIME OF EMERGENCY 

, - Wha.t Is Civil PrB.paredness? ^ 

Civil preparedness is 'many things tcP many people. It is 
planning attd preparing tq cope with the conditions^ of 'an anti- 
cipated emergencyi it is individual and governmant response 
during an emergencyi it is recovary operations following an 
emergencyt Civil prep^aredness ' Is all of these working together, 
- Each concept plays a .vital role in the primary objective of 
civli' preparedness helping to save human lives . 

Civil preparedness is not something new. Every thing man 
has done to protect himself and his depinden t s from his enemies, 
or from the ravages of nature could be classified as civil pre- 
paredness. It is not some'speclal organization or group of 
people capable of waving a magic wand to save us from some 
possible disaster. It is made up of individuals, their social 
institutions, and their governments* Individual and group re- . 
actons may save: lives, limit damages, and speed recovery during 
and after natural or man=made disasters* 

civil preparedness Is a joint rasponsiblli ty of fedaralj 
state, and local governments, and an Informed public. The basic 
cbticept -entails utilizing resources and facilities of all levels 
of government to meet assist ance and recovery needs. Effective 
disaster preparedness cannot be provided atter a crisis has 
" occurred. Then it Is too late. If the impact of disasters upon 
peo.ple is to be minimized, it is essential that each local com- 
munity and each, family be prepared to respond to.^^such situations. 
_It is' local government that is the focal point of disaster^ pre-^^ 
p^aredneas* Individual , family, and community effort is necessary 
'for human lives to be saved* Therefore, effective disaster res- 
ponse is directly related to individual, family, and community 
preparedness . 



^ To the Individual 

- During a disaster you have two a^eas of responsibilities i to 

yourself and' to the' community * Your responsibility includes eK- 
erclslng disaster safety sklirs*'to avoid further injury* You 
shoyld avoid any action that would pose a threat to your health 
and to others. Your^ second responsibility is b^aslcally one of 
cooperation. During times of disast\ar the need for cooperation 
is much greater* Local agencies, both public and private, are 
suddenly raqaired to. meet needs arising from the disaster strlcke 
"area* If everyone, cooperatad with these agencies , recovery 
— -wo-u4°d=b-a=m^rp Fffprtive, RamembarT elvil preparednass Is nothing 

• mora than people planning, copperatlng, an^^ work i"n^T^g^ rh e r a t 



all' levels of government to enabre us to^survlve and rebuild. 
How well this works is directly proportional to how well we 
plan, train, and act during arid following emergfenciiis or dis- 
a'sters* . ^ 



The Federal Government and Disaeter Preparedness 

The federal role in this partnarship is not new. It has its ' 
beginning in the United States as far back as 1916 when Congress 
created what was then called the "Council of National Defense*" 
In 1918 that council was dissolved and it was not until 1940 that 
the idea was again given official sanction. On May 28s 1940i Presi 
dent Roosevelt created the National Defense Advisory Commiss>ion . 
A year lata.^ the Office of Civilian Defense was established. The' 
concept of Civil De f ense was given its great eat boost when Presi- ..^ 
dent Harry Truman signed into law the Federal Civil defense Program 
On May 5 s 1972| the name was changed again by Secretary of Defense, 
Melvin Laird, to the Defense Civil Preparedness Agency (DCPA) * 

The National Director of DCPA, in coordination with federals 
state, and local governments , is responsible 'for the development 
and execution of the following: 

Defense Civil Preparedness 

1* A shelter programs including evacuation and movement to 
she^lteri 

2, A chemicals biofogicals and radiologieal warffare defense 
program; 

ip3* Steps necessary to warn or alert federal military and ^ 
civilian population of enemy attack upon the United States. Re-- 
sponsibility for developings deploying,, and operating military 
surveillance and warning syEt^ms remains with the apprafpriat e 
military department |. . 

.4* . Civil defense communications, including an -appropriate 
warning networks oommunicat ions between authoritiess and communi- 
cations procedures for the reporting on radiological monitoring 
and instructions to shelUerai 

" 5 ; ™EweTgency =as&^ to -.atat.e_and_local governments in 

a post--attack period | 

6, Pro te c t ion and emergency^ operational capability of state 
and looal government agencies in keeping with plans for the con- 
tinuity of government ; V ^ 

7, Programs for making financial contributions for civil 
defense purposes to the states |^ ^ 

- — ~^A*MJJ..aiLm^and the orparation of systems to undertake a , 
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nationj^lde ppst^attack aaseasmen^ the nature and ^extent of 
the damage resulting from enemy attack and the surviving re-- ' 
soureesj InD^luding systems , to monitor and report specific hazards 
,regult±ng from, the detonation or use of ppeclal weapons. Such 
.assessment should addrese civilian resources, whereas the mili- 
tary departments retain primary ' responsibility for assessing 
damage to military resources | 

- ^ . . . . . ; 

9. N'eceasary arrangemants for the donation of federal surplus 
property in accordanca with section 20J(J)(4) of the Federal Pro- 
perty and Administrative Services Act of 194=9, as amended (40 U.S. 
C. 484 (J ) (4).) ; and 

iO- The establlshmant and administration of a Civil Defense 
Advisory Committee to advise the Secratary of Defense. 

Natural Disas ter Preparedness 

1# A program to utilise and make available the civil defense 
communications system for the purpose of disaster vrarnlngs. 

2. Programs to p^rovide planning assistance to state and local 
governments in their development of natural disaster preparedness 
plans and capabilities* 

.Organisation of Defense Civil Preparedness Agency (DGPA) 

DCPA, although located in the Department of Defense, isclvi- 
llan in character and direction. It s^ headquarters, is in the Penta- 
gon . In addition, there are eight DCPA Regional offices located 
at Maynard , Massachusetts I . Olney, Maryland| Thomasville, Georgiai 
Battle Creek, Mlchigani Denton, Texas • Denver , Colorado| Santa Rosa 
California; and Bothell, Washington. There is also a DCPA Staff 
College at Bat tie Creek , Michigan . 

DCPA works with the 50 states, Puerto/Rlco, the Canal Zone^ 
the, Vlr^n Islands, Guam, American Samoa, and the District of 
_C0nrtm^la. Through jthe states we reach the counties, parishes, 
^nd local governments to help tfiem prepare, to cope with, effects 
of mah=made ot natural disasteri.. 

y The responsibility of the Federal Government is to- provide 
overall guidance and direction as* well as flnaricial and other 
assistance to the states and their local communities , „ Their 
—go^ai -i* - to /■ heJ:p^^^a^G.al^^^ammwi4 ti e*^=4^e ve lo.p^.^aiid:.ma.inta±n.:.^ . 
and '^maximum oapabllitles in 'order to actually oonduct coordinated 
life-saving operations in extraordinary emergencies*"^ In carry- 
ing out this role, the Federal Government works with all the 50 
states. and some 10,000 local communities. Money and equipment have 
been made available to st ate , county , and city gDvernmsnts to' im- 
prove their emergency response capabilitie^s ^ This is part of the 
overall "pn Site Assistance. Program*' (its real titlei '*Local 
Governrient on Si te Operational Readinpss Assistance Program" that 
is now being conducted throughout the United States* Under this 
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program federals .as well as state civil prapareduess staff members, 
offer an , "upgraaing" service 'to Itscal goyernmente (counties , :ci ties 
and towns)* Repreaentatlves of federal and state government will 
enter a local area under a Joint f ederal-i tata-local agreement 
^ ^and undertake^ to survey the existing civil preparedness needs * re- ' 
sources, and capabllitias of the areai and he^p them formulate an 
action plari^ to Improve the communities' emergency opera tlons cap- 
ability, DCPA and the state agency then furnish all possible assis- 
tance to local of ficlals in carrying out their action plan. This 
plan inaludes not only DGPA and state v^asslstance , but also aid from 
other federal departments and a|encies which DCPA has arranged to 
call upon when their programs can contribute to the emergency - 
readiness of communities. A few of the key government agencies.' 
are National Weather Service , Nuclear Regulatory Commission, De- 
partment of Agriculture^ Federal Disaster Assistance Administration $ ^ 
and other public and private agencies, ^ 

Community Shelter Planning (05?)", begun by DCPA in 1965 ^ en- 
. courages and helps participating communities to pl,an for the most 
advantageous use of public and private fallout shelter spaces 
in a time o £ nuclear at tack . ^ It calls .for each local government 
to designate the particular shelters to be used by specific groups 
of residents^ and to make these assignments of allocations known 
to all residents, either before or when a nuclear attack Is prob-^ 
able. At present, community shelter plans are aompleted ,or are 
underway in more than 2,700 S. counties, which contain more 
than 80 percetit of the nation ' s populatloh * 

Crisis Relocation Planning — The Final Step 

John E. Davlls I Director of the Defense Civil Preparedness 
Agfncy, regards crisis relocation plapning as probably the final 
element In the* evolution of DCPA's expanded programi ^ ^ 

Crisis relocation ptannrtirg can be defined as advance arrange- 
ments by local governments to temporarily relocate their residents 
when a nuclear attack or peacfitime disaster threatens . " 

: The role of -DCPA (and the state clyll preparedness agencies) 
Is to encourage and^ help local authorities plan the orderly re- 
Ibcatlbn of residents, to protect them from the effects of recog- 
nized, slowly developing^ threats* 

In peacetime, such threats are mainly hurricanes and floods, 
___JLtl a peric^ . of developing international ten sion , relocating resi- 
dents from tffer tain areas (mostly cities)" Eould^ gf eatly^Trnlcf^ 
their chances of avoiding the blast, initial nuclear radiation, 
heat, and fire effects of a nuclear attack. 

Such peacetime or wartime relocations are considered feasible 
bnly for catastrophes that can be anticipated. Planned relocation 
is not practical as a protective measure agains t sudden and un- 
predictable disasters such as tornadoes , ear thquakes » major peace- . . 
time accidents (plant eKploslons, serious trartsportatlon mishaps. 
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etc.);, or enemy attmck that odcurs without warning. In regard 
to the latter, the Department of Defense considers Bueh a possi- 
hllity extremely unlikBly. If an attaek occyra, it most certainly 
would be preceded by a buildup of extreme International tenaion*^ 

'Development of DCPA'a new C£isls Relocation Program is now 
well under way* Durini 1973, two prototype studies wete made, 
in. Richmcnd, Virginia^ and San Antonio, TeKai. These , demons trated 
the feailbllity and value of relocating residents when ' disae ter 
threatens their community* 

To test further the relocation concept, identify problems 
Involved, and devise the best procedures for authorities to use^ 
In relocating and taking care of residents, DCPA la conducting 
"pilot projects" on relobation planning in eight metropolitan 
.areas across the country (one In each DCPA Region), 

Using experleijce gained In the prototype studies and pilot 
projects, DCPA plans to work each year with the public of flelals 
of ^ aboiit 50 U. S. me tropoli tan areas (and their stati^ officials), 
to help the civil prepmrednesa directors In 'thoae arfeas develop 
crlais relocation plans for their' residents * \ ^ 

Civil Preparedneaa Training 

The training of personnel Is also one of the main functions ' 
of the federal role In civil nreparedness . The Defense Civil 
Preparednes.a Agency ( formerly t? Office of Civil Defanae) oper^ 
ates a Staff College at Battle Creek, Michigan* ThroughAthis 
college the tr|lnlng of f ederal , st ate , '"and .local personnel In 
special civil preparedneaa couraes takes place, draining Is 
offered In such areas as National Programs for Civil Preparedness, 
.Civil Preparedness Planning and Ime rgeficy Operations , Radiologic 
cal Defense Officer and Induat ry/3usiness Emergency Planning, and 
many others. Civil ^ prepatfedneas courses are also being offered 
through extension services in many of the major universl tl^es . ' 
- . f - . ^ ■ ■ ^ \_ " ■ 

- What Aid la Available? r 

. ■ - ■ 

. .Following a major diaaster' a numbe^r of immediate needs are 
obvious. People must have water, f ood , Jmedlcal aupplles, shelter, 
and clothing (vlaual 80) , In mpst disasters such ^initial aid 
will have to come from outside the^stricken area. Cities and 
counties adjacent to the strickpn area usually assist by. provid- 
ing rescue personnel and equipment, , medical personnel and supplies, 
. ..?:liL.^I^.5.1SH£a t ^^^asji J ty paA..af , ..aAA...(^ imxBA...B 1 ) * - 

A great deal o£ immediate aas^istance is also provided In 
cooperation with local and state government by such organizations 
as the American Red Cross, t he'^ Salva t ion Army , the Mennonita Dla- ^ ' 
^ster Service, and others (visual 82), \ The efforts of all these 
groups are directed toward, the relief of immediate suffering 
brought on by the . disaster , Should this disaster be of such 
magnitude that the resources of local government, and local re- 
lief agencies are unable to meet the critical needs of the 
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people, then the state and Federal Govejcn^ will step in and 

offer assieta'nca. Federal agenalas can SL,^pleoeht local .and state 
efforts to provide emerganey shaltarj, ftediclne. foodp and other 
supplies . 

Reatoratlon of public utilities will be of vital concern to 
all. The service units of tiiaae utilitleo will begin work imme- 
, diataly to achieve this (ylsual 83), 

Emergency public transportation can also be provided in order 
■^to euable thii community to resume its normal pattern of life as 

soon as possible. It may include transportation to relief centersv 
~ s t o-r es-f— poe t-^ f-fd ce st^^ ch M-i^^ a up p ly" c en t e r s , 

and'any other such places, Againp tt la the local and atata gov- 
ernments* major responsibility to supply these services, bpt if 
these resources are inadequate , federal assist arice can be obtained 

One of the biggest problems facing the victims of disaster 
is -how to start over again* Assistance^is available to families 
for emergency housing^, foodj clothing p . and personal needs • 

Low interest loans fpr, rebuilding purposes are available to 
Individuals through the Small Business Administration ind the. 
Farmers Home Administration.* The American Red Crossi as a pri- 
^^vate relief organization p also may offer assistance for the pur-- 
pos^e of reconstruction. The Veterans Administration also has the 
authority to change the terms of loans they have made to people 
who have strftfered losses as a result of the disaster 

Temporary housing rrfor^ vie tima who -have seen their homes 
damaged or, destroyed is a Is o'-a variable thrQugh the Federal Gov- 
ernment. The government can provl(ie''hQUSi^ng through the use of 
government f acllijties ^ the leasing of eKtsTTng- s txue tur 
use of mobile homesp etc. This housing is provided withoutcharge 
until repairs can be satisfactorily cMapleted on .the vie tlm 'i''^^^^^^^^''-^^^^ 
original dwelling. Again, as in the case of almost ^11 federal . 
relief |, this program is managed by the local, and state^ government 
agencies . 

For thp^se people who find^ themselves 'out of a job because of 
the effeet^t of a disaster , relief is available th'9ough "disaster 
unemployment assistance . " This assistance is in the form of 
temporary income and reemployment services i 

Additional dlsaster_ assistance can be offered by way of 
legal services for those unable to provide their own. Mortgage 
and r ental payments can also be provided for thage people who 
have suffered hardships as^ a result of the ^disaster a-nd are un- 
able to make these payments . " . ' 

As we can see, there are a great number of disaster relief 
prQgrams that are available to assist the individual and the 
community in time of disaster. With so many available sources 
of asslstancei it would be^ a disaster in Itself if the individual 



had to go: to a different place for^ch servlc;e. , In order to 
sea that'-such a situation does not ffrlse, the Federal GovernBent, 
in cooperatJoTi with the state, wtll eatabliih "ona-stop relief 
cente*a, cailed Disastar Assistance Centers. Thesa centers 
will be established in the disaster area and will house all the ' 
federal, state, and local agencies that deal directly with the 
needs of the . individual victim. This one location will make it 
more convenient for , the individual to receive assistance and to 
bring about hope for his immediate , recovery . 

~" ' ' ■ ■ ' ■ ' 

■ . , ■ ., ■ , ■ 

.. The State Role in Disaster Preparedness 



* State civil preparedness agencies have a numbe'r, of critical 
functions to perform, The state agency coordinates relevant ' 
federal and .state .programa. The fatate serves as the coordinat- 
ing- agency for, financial assistance to counties and cities. 
Civil preparedness planning for state and local governments is 
coordinated by the state agency. Assistance: In the form of fed- 
-ejal and state aid is coordinated by the state. The state supple 
ments the efforts of local public and private agencies following 
a^dlsaster or emergency. The role of the state in civil prepared 
ness might best be dempnstrated by an example of state responses 
tD.„an , emergency . - , ■ 

When- a hurricane approaches *the coast, certain preparations 
are being made by state goyernmerit. The state highway agency . 
may begin to alert personnel and prepare to concentrate equip- 
ne^t andrmanpbwer where immediate aid can be given. The, public 
safety agency begins to review plans for evacuation, of. the 
threatened area.^ Personnel are alerted and equipment Is checked 
for. use in the disaster area. The public welfare agency reviews 
plans for sheltering and feeding evacuees. The public health 
agency prepares for inspection of polluted water systems , stocks 
essential medical items , and rsvlews immuiii-ation prcgrams for 
possible Implementation. Agencies with a rescue capability are - 
alerted tor possible S5ervice. National Guard forces are alerted 
for possible deployment, sipce it , is a state force. Other state 
agencies with disaster assistance responsibilities ^11 plan for 
»c a r-r,yJ.-n g- o u t their -ro-1 e— 1 f=t h a-h uttI c an e~s trlkes tM coast. 'If 
the hurricane does strike the coast, public and private agencies 
put plans into effect to alleviate suffering, save lives , and " 
"i"iHi5®- damage to -property. The state has. a vital role in Im-. - 
plementlng disaster assistance, programs. State governments vary, 
but the functions to be performed are generally the same (rescue, 
public safety, public welfare, etc.). 

Local Government % 

. What is Lo^cal Civil Preparedness? The local structure is; 
basically similar to that of both the state ^nd Federal Govern- 
ments.' Civil preparedness directors and coordinators at the local 
level function, similarly to- their .aaunterparts at the other levels 
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They ^erye their dhlef executive (mayor , eommlaeioner , and plocml 
agencies) . organlglrig and offe'ri*ng guidance in the planning of the ^ 
iocal response to a disaster* They are also reBponaible for. creat- 
ing intereetj motivation, and community involvement in= planning to 
cope with major emergencies* 

^ The local resburcestof civil, preparednesa are, all those prgani- 
zatlona-and indiylduale who could offer some specific assistance*^ 
The police^ fire department, and local ambulance ;and rescue squads 
would carry out their normal eervices during a diaaeters but do ^ 
so under emergency directions of the local governmental piani The 
doctors and hospitals of the dbmmunlty form a link in the. chain of . 
civi^l preparedhesB * Churches-and voluntary or ganizations work un- 
der local , governmental and civil preparedness coordination to offer 
awirstande foo4,- clot etc. that might be needed* 

Lpcal radio and television stations, parform such^ eme^enc-y-^se^rvice^s^ 
as watnlrig and keeping. the .public informed. County and city offi- 
cialf continue to function^ but with emphasis placed upon the emer^- 
gency services under their control • 

When a disaster at rlkjis , the local civil preparedness coordi- 
nator arid city and. county governing officials move into a^ "command 
post" known as the Emergency "Op eFaFlons^^ The "EOC" 

is a centralized point for emergency communications and coordination 
From here the chief executive (presidentp governor , may or , etc*) 
and local department heads can exercise the necessary direction of ; 
emergency operations and actions needed to^ protect and assist the 
citizens (visual 84), All. of the regular 'governmental services 
of the community are centered here, but on an emergency basis 
(Visual 85). Each new disaster situation is ;reported to the EOC* :^ 
-The necessary response is the^ taken by the^required agency. For- 
example, if a fire is reported during a disaster, the fire chief 
directs fire-fighting equipment to the location* The chief of 
police ^ lssu¥s ordlrs fc^^^ be re-routed so as to avoid 

the area concerned* li needed , medical supplies and personnel . 
might be sent. 

The local community is the scene of the disaster. It is the 
focal .point for federal and state asslstarice* Communities through^ 
out the nation are preparing to cope with disasters and emergencies. 
Emergency operations plans are being written and revised. Modern 
communications systems for warning affd control are being installed. . 
A greater degree of readiness exists now than in the^past* Co- 
opexation between city and county governments will further Improve 
the emergency response capab|lity* ' , 
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.,. . ■ J , ■ CHAPTER II VI ■ 

■ ' population -- pollution PETRdblUM 

Today thate is much oo^c6rn ovrnf the .pdaslbl^ harm man Is ^ 
d©ing to his etavlrcuttent^^ A not ed icologlst and author of sev- 
aral books raf usei: to^ take ou^ life fnauranca beo^uee.he la. con- 
vinced that -fflanklnd is doomacf to annll\ilatlon in tha next 50 ' ' 
years as a re^lt of pollution andypr^ nuclear war, ^ t i 

The growing concerxf ove^uiQur en^l^on^ la often pictured ' ^^^ ;v 
from one slda only — how man ^and -Jils activltliis are t:he. sola I . 

cause of tha detarloratlfe^ ^?a mustv howeveri M 

view the . oth:ar g^de. o|^;^ of tha fac^ ^ ^; 

that if no human^ hid avei::y^^ would be pollution 

from natural;^ eauae^ Man ; oftiia ,^rg^tfs^ that nature, through naturai : 

processes, fi;equent3ty pff^^ ] . . ' ■ V : 'i 

In 195ffr a larg^^ yolcano in Indbi^^ and spfewed millions 

of tons of matter into the air, 1%^. took: eight; to tan yaara for ^ 
most of th^,.mataTla^ to "be ellminit^d. from , the atmospJiire:. . . . 

ach s^ummer i^ -iChe^apeake Bay menhadf?^ a type of fish* dia 
by tnl millldns . V Ijt has Wa^ suMpar for aS l^ng as 'ftmn 1 

can^ recall I mxid It wiiai^ probably continue to hkppen. Why ? The 
causa is not kSiowni but " 1^:1 najfural process^. ^ 

- Whan a j^ightnlng bolt strlkes./^anCHs followed a sHatteringv : _ 
IT© 11 of thunder, or .1^ high; winds blJbw^ is not this nplsa "pollutl^rt? : 
Are thie tons qf pine pol^ia raleasad into the atmosphare each spring 
polluting th^ air? .Does a.|f0re« lire coritrlbute to , air pollution? ^ 
Where once d^ep bays e2Elste|, now Itf soma instancas , they have be- ' ; 
come so filled as a result of - sadlmentatlon that they are quite 
shallow* \ Is the natural, process o^ .^edlmentatlon to be considered V 
as water or land polltiiion? , , ! . T ; 

To the hay fevar sufferer the pine pollen^ls in irritating/ ^ ^ ^ 
#nd potantlally harmful^ source &f pollution, b'ut it brings gaconomictii 
success to the tree farmer and forester To the . oyster gatherer ' 
the natural sfedimientatlon process mayr be very destruetlye* The^C \- 
sedlmint covers arid kills the oysters ^^^but to the f a:rmer the de- ^ 4? 
position of nev^^sblls along the shore^'tro^m tlie same sedimentation 
process could brings continufous high ylelii of vagetablea and other " 
crops without lAtiyv expenditures for fertkliier, Vpollutlon to^ bhe 
person^ tjierefor^e, may not be pollution ' to anothert ! 

Foi:, our purpoBes we can de^ne pol'l^tlon; as the dapositlbn O; 
material into* the envlronmenti^hlch p a direct tKreatt to man 

or; man's life aupport ay'stemyCecosyBtem) . As a result the dlspo--y 
sal ef waste prodtiats lnto,,.*1ie air, water, or opto the land must ' 
b a meas ur ©d to det e rmln e 1 f a t h r e_a t Jjsl s t.Sj Me t hy Ime'rcury^.^'l'^t 



example, Is "known td ha-^^ been * present lii; prehistoric animals , Vu,t 
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has the Industrial use and dumping of this chemical int© our 
water supply endangered man's ll'fe support system? Does the 

smoke from Industrlaliied cities threaten man or his ecosystem? 

■■"9 ''. ' ' ' ' 

While it is easy to study some of the problems of pollution 
in. our world, nation, state 1 and community, we must also realise 
that many people are working to control pollution. We must also 
seek to find positive .solutions to the common p^roblems aasociated 
with air, water, land, and noise pollution , bu^ first we need to 
find out why the pollution of our environment /la a growing problem 

Although nature herself is a polluter, natural pollution is 
ijsually taken cai^e of by natural means. When man adds his man^ 
made pollutants , however the burden become/ too great for nature 
to control, Man is a part of the ecosystems "Ecology" means the 
forms of life/ on earth and how - they survlv^j while "system" is 
their way ot life. Each specie of llfie In^ the ecosystem has its 

^ own vital . part in the natural world arpuni it, and this natural 
worlcf may,be thought of as a commimity within It^self. Think of 
a 'p6nd as one of these . communities wlth/lts simple plant life and 
various classes of animal life. The sun provides, energy for the > 
plants (plankton and/or ' algae) by the ,prtfcess of photosynthesis , 

-Simple animals can live 'by consuming the plants. These animals , 
In turn^ provide^ energy for larger arilmars which are consumed by 
man*- Thus maiUs In most cases. 1 is 'the ultimate or las t consumer , 
Lelt undisturbed the ecoiystem^ interacting within Itself and 
between each part^ contributes to the balafice.of life on the 
earth. When man int-roduce^ subs tances that may be poisonous, 
then a multiplier effect takes ^lace in the ecosystem. The mul- 
rlp>ier effict in the ecosysiem 'would operate in the following. 
way% ^Suppose a lake orypond near where you live^ la sprayed with 
a particular chemical In ah attempt to , control mosquitoes . The 
chemical sprayed on the ^water is absorbed first by plankto'n or 

*some form of algae. /The plankton or algae will contain 0.01 
jarts per million (ppm) of this, chemical, , Next the plankton 
is eaten by a mud snail. . Because the snail requires more than 

•one plankton to survive, many are eaten and the snail has a - 
chemical ^olicentration' of .41 ppm. fish , in the pond eats five 

; or ten . snails'' and has a chemical coneentratlon of six ppm, A duck 
eats severai fish ind the chemical concfentrat ion is multiplied up 
to 100 ppm iD the /duck, Eventualiy two or three ducks are shot 
and eaten by a hunter. ' Thus; the concentration in the man Is ex- 
tremely high much higher than Is thought to be , safe. What, was* 
once a relatively harmless chemical sprayed over m large area 
has now become a highly cbnceritrated poisonous substanc^ which 
can injure or kill man. 

The rate oj jpopulatloc growth in the world is an Important 
factor. In the present enylronmental imbalance which has occurred* 
The number of people inhabiting the earth has increased draetl-- * 
cally during the past few decades. After 600,000 years of growth, 
the population of the earth reached one billion by 1830. In a 
period of only 100 years the world's population doubled to two 



billion In 1930. Today, the number of people has again doubled 
to four billion. At this rate the world's population will reach 
the eight billion mark during the next twenty-five years* 

Population growth occurs when there are more births than 
deaths over any period of tiine. The rate of world population 
growth has increased from 85*000 per day in 1930 to 190,000 per 
day in 1972, The annual growth rate has now reached 72 millions 
In the time it takes you to read this paragraph, 193 people have 
been added to the world*s population* As the population continues 
to grow , environmental experts express concern for the problems 
which will be created by this population explosion. To under- 
stand the need for concern about rapid; population growth we will 
examine the causes and effects of.this overpopulation. 

I The improvement in medicine and surgical practices has elimi- 
nated many of the dreaded diseases of the past. Today many 
people who would have died from smallpox, typhoid fevers and 
bubonic plague are free from the fear of contracting and dying 
from these and other preventable diseases. As medicine has con-^ 
quered the killer diseases of the past, the population has in- 
creased. 

The perfection of agricultural methods in the developed 
nations of North America and Western Europe has freed many peo- 
ple from the ravages of starvation and f amine | but in the under- 
developed countries of Africa, Asia, and Latin America, the popu- 
lation is growing so rapidly ^that agriculture has not been able 
to provide the necessary food for Survival. At least 10,000 
people die each day from malnutrition or starvation. As more 
and more people are born in these ateas , the" strain upon food 
production will Increase* Some food experts tell us that start- 
ing in 1980 famine may become widespread as a result of the in- 
ability of farms in underdeveloped countries to produce enough 
food to feed the Increased populdtlon. 

You may ask why population growth is a problem and how it 
will affect each person on the face of the earth. With a large 
growth in population there is a demand for more food. Some agri- 
cultural experts believe that the United States with its many 
surplus food^s produced every year can, only support about twice 
our present populatipn* The United States may reach this popu-- 
latlon figure around the year 2010. By the year 2050 the United 
States may have a population of one billion. ^ 

Since the industrial revolution our cities have grown In size, 
as large numbers of people have moved from rural to urban areas^ 
to work in factories* Cities have become transportation and^ 
communication centers to produfce and ' distribute the products of 
industry* Today in the United States , 80 percent of the people 
live on only two percent of the land surface. This situation is 
also true in most. other countries of the earth. Pollution is one 
of the problems which has been magnified by the growth of urban 
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industrialized araaSi With the concentration of more people 
In smaller areas there has developed an awareness of the, large 
quantities of resourcee needed to support these people* During 
the preaidency of Theodore Roosevelt much attention was directed 
■to the dangers of the reckless use of our natural resources and 
the pollution of the environment. One of the first laws enacted 
to protect our environment was the 1899 Rivers and Harbors Act 
which prohibited the discharge of any solid pollutant into any 
river or stream. The need for a more compr.ehensive pollution 
control program, however , was de -emphasized during World War 1 s 
the depresslpn years, and World War Hi 

It was not until the late 1950's that a national awareness of 
the seriousness of our pollution problems developed* For the f^lrst 
time many Americans saw "No Swimming" signs apfJearing in resort 
areas. An Increase in air pollution resulted in smog conditions 
and endangered health. Commercial fishing sites, such as San 
Francisco Bayi began to disappear, affecting the economic stability 
of many areas. Although much of the^> pollution was first noticed 
In heavily populated areas, the effects of pollution began to af- 
fect distant rural areas as well* Air pollution from many indus^ 
trial plants created smoggy , odorous conditions in neighboring 
rural areas . 

The concentration of large numbers of people in a small compact 
lirea has created a solid waste problem as wells Millions of pounds 
of. trash and litter have caused many collection and disposal pro- 
blems.' Much of this solid waste is now being burned or allowed 
to decay In dumps. However,^ the burning of this material contri- 
butes to air pollutio%| and allowing it to decay poses a real 
threat .of contaminating subsurface water sources from which many 
Americans obtain their drinking water* Only a small percentage 
6f the solid waste at present is being recycled for future use. 

During the fall of 1973 and the winter of 1974 the United 
States suffered an acute energy crisis. Blackouts and brownouts 
occurred in many major cities, and the gasoline shortage reached 
the point of major crisis. 

Some states initiated rationing programs and virtually . mandated 
the compliance to established conservation measures. The price 
of gasoline that was available soared to price levels heretofore 
unknown In the United States, and the predicted high for the sum- 
mer of 1974 was 75 cents per gallon. By the middle of May, 1974, 
the immediate critical shortage seemed to have eased but the prices 
remained high. Many states which had enforced rationing dissolved 
their rationing programs and substituted voluntary conservation 
guidelines. A national speed limit of 55 MPH was recommended by _^ 
^the President, and practically every staffS frad Implemented this 
request into law by April, 1974, 

The maj or sources of domes tic energy petroleum, natural gas , 
coal, hydropowerj and nuclear power were examined very carefully 
during these months | and Congress rendered support to many research 
and developmental projects designed to improve domestic production. 



Ill 



International problems » such as the tension In the Middle 
East J had a eevere impact upon the availability of foreign 
sources of energy. 

The problems relating to population, pollution, and petro-- 
leum are not simple^ but the basic fact la that more people de- 
mand more goods and servicss« We do have alternatives in dealing 
with the tremendous population increase and the resulting problems 
that are occurring In the world. India has begun a population 
control program to slow down their rapidly growing population* 
The population Increases and resulting problems can be relieved 
by devoting much energyi time, and money to developing and apply- 
ing technological knowledga to the specific causes and effects of 
many of these problems* 

Industry may have to reduce Its production to avoid pollution} 
therefore, man may have to settle for fewer material possessions* 
Ha may h^ve to accept the rationing of foods as the growing popu- 
lation places a strain on our available food supply* He will 
have \ to become accustomed to highly congested working and living 
areas* This will, in turn^ increase the lev^l of noise pollution. 
Energy will con t inn e to be a problem for years to come. 

Man' has now reached the point where he must decide what course 
hVmust pursue. At the present time Americans are confused as to 
which problems facing our .country should have^ top priority.. World 
peace ,^ poverty , and pollution are only a few of the problems which 
must be considered* History has shown us which priori ties Ameri^ 
cans have chosen in the past, but it is, now n^ecsssary for us to 
review our national, commitments and decide ^hat our priorities 
shall be in the future* 

The following chapters on air ppllution, water pollution, noise 
pollution, and the energy crisis will acquaint the reader with the 
critical nature of some of the problems and what must be understood 
before adequate solutions can be proposed. 
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CHAPTER SIX 
AIR POLLUTION . 

y 

What Is' air? What is clean air? What la polluted air? 
Most pe,ople use the terms "clean air" and "poliuted air" 
without knowing the real meaning of either. 

There Is no such thing as completely "clean air," Air 
Is a mixture of many dlf f erent gases and solid substances. In 
addition to the three most cominon gases — nitrogen, oxygen, and 
carbon dioxide —large quantities of water vapor , dust , and many 
other types of gases and particles are found In the atmosphere * 
When man first appeared e|i the earth, Jorest fires, erupting 
volcanoes, tornadoes, and dust storms contributed to .natural 
air pollution. However, through natural cleansing processes i 
wind and rain i natural pollution sources did not pose a threat 
to life on the earth. 

With the rapidly expanding population and the Increasing 
demands of this expanding population for consumer goods, more 
industries had to be built In order to produce the demanded 
goods* For example the number of automobiles in the United 
States has doubled In the last te^ years. The over-riding ' 
theme of the rapid industrial and urban expansion was to get 
the goods to the consumer. Little or no consideration was given 
to air pollution control measures # As a result, today we are 
faced with a great quantity and variety of wastes being spewed 
Into the atmosphere. 

How does an Individual know whether or not the air In his 
community, city, or state Is polluted? According to standards 
established by the Environmental Protection Agency in Washington, 
D. C. , the maximum allowable level of particles In the atmosphere 
should not exceed, 75 mlerograffie per cubic meter of air. Anything 
above this level could be called polluted air and may constitute 
a threat to the health of mankind. There may also be economic 
losses from such things as damaged crops, corrosion of metalsi 
and curtailment of outdoor recreational activities* 

Of the three basic necessities of life — air, water, and 
food — air Is the Immediate necessity. Man can live about five 
weeks without food, seven days without water, but only five minute 
without air* 

Status of Air Pollution 

The problems of air pollution are not new. In 1272 King 
Idwmrd I attempted to clear the skies of London by Issuing a ban 
on the use of a smoke^p roduclng typte of coal. Punishment for 
selling and burning the outlawed coal, as ordered by the Parli- 
ment, was torturing and hanging. Later the use of such coal was 



severely taKed by King Riehard III. In 1952 London had a unique 
experience, the "Blt.ck Fogp*' that *EBted for two weeks. What 
^tart^ed out as a white smog had turned completely black by the 
third day. The smog was so thick during the two-^week period that 
conductors were forced to hold lanterns in front of the buges to 
guide the drivers, the dog races were cancelled because the dogs 
were unable to see the rabbit they were to chase, and theatres 
were closed because fog seepage preventad viewers from seeing the 
screen. This episode lasted for two w.^eks* 

Presently over 280 million tons of pollutants pour into the 
air of the United States annually. These pollutants are generally 
concentrated in the air of urban Indus trialiied areas such as New 
York, Los Angeles, and Birmingham. 

Air pollution is no longer a local or natiO|bai problemi it 
has become a world-^wide problem as well* Lond^^, Moscowi and 
Tokyo all suffer from air pollution. 

In 1970 former Secretary General of the fnlted Nations, U 
Thanti pointed out that air pollution was noi confined to one 
country but affected most of the nations of tme world. There 
were three major ideas contained in his addre^i (1) Air pollu- 
tion was said to have reached crlils proport ion^L in many areas 
of the world; (2) The universal scope of air pol^t ion , there fore | 
was establishedi (3) The polnt.was made that for the first time in 
history air pollution may threaten man's very survivali 

Tokyo, Japan, has been rkf erred by some- to be the world's 
most polluted city. To combat this problem the city government 
found .it necessary to install 'on street corners coin-operated 
machines that dispense an OKygen mixture by means of a mask si- 
milar to those found in hospitals. At ten of the city's most 
trafficked intersections- the \traffic policemen regularly take 
an, "oxygen break" every half nour. Los Angeles, Paris, and ^ 
London may have to follow Tokyo's lead in supplying breathable 
air for their citiEens . 

Although air pollution Is concentrated in large cities, small 
towns and rural areas are not free from the effects of polluted 
air. Unpleasant odor^ and smoke from factories and plants may 
ruin vacation and camping trips in the country (visual 86). Many' 
once breathtaking scenes are now blocked out by pollution (visual 
8.7), 

Types of Pollution 

Pollutants can be classified in two general categories s par- 
ticulate matter and gases. 

Particulate Matter 
Particurate mat ter is any solid or liquid matter such as dust, 
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smokep fumesp mliti, or sprays In the atmosphere . The particles 
are measured in miarograms. A period at the end of this sentence 
.would weigh 1,000 nil cro grains . Many large newspapers publish dally 
particulate counts f or their cities^ As published in the news^ 
papers the particulate count means the weight of particles in one 
cubic meter of air. The Environmental Protection Agency states 
that no city should have a parliculate count aKceading 260 for any 
one given day. 

The particulate count can be affected by certain weather con^ 
dl tlons . For example * temperature inversion can cause a rapid 
building of pollutants in a heavily industrialized area. An air 
inversion takes place when a mass of warm air moves over cooler 
air below (visual 8fi) . The cooler bottom layer is trapped by 
the wiirmer air and cannot rise . When this takes place, ,the pollu- 
tants from a city are trapped and cannot be carried away by the 
winds as is normally the case. If the par.ticulate count should 
reach 375 during a 24-hour period, local governments may take femer 
gency procedures to protect the. general health and well-being of 
its citizens* An air inversion in Birmingham during November, 
1971, prompted a United States district judge to evoke the emer- 
gency provisions of the Federal Clean, Air Act of 1970 by ordering 
23 industries in the area to, close down when the particulate count 
reached 675 Cvlauals 89 and 90). The Indus tries were closed until 
the inversion ended. ^ 

Several disasters have occurred because of air inversions . 
One took place in Belgium- s Meuse Valley in I93p# SlKty deaths 
were recorded and 6,000 became ill. London had an inversion In 
1952 that lasted for. five days# During this period 4,000 people 
more than the average death rate died. Donora, Fennsylvanla , also 
experienced a temperature Inversion in 1948. Twenty people died 
and 6,000 suffered 111 effects. 

It is believed by many eKperts that air pollution may slgnifl-^ 
cantly affect the .amount of rainfall. One essential ingredient 
for rain is partlcleb suspended in cht air around which water 
vapor will collect. More than enough particulate matter Is sup^ 
plied by nature for rainfall, but large additions of man-made . 
particulates caa increase the amount of rain in highly polluted 
areas , 

Documented research for the last 60 years In LaPorte, Indiana, 
a city located 30 miles downwind from the heavily industrialised 
area of Chicago', has shown increased ra^lnfall when the Chicago 
steel industry is in full productloni Similar research in Tulsa, 
Oklahoma, has resulted in the same conclusion. Another interest- 
ing fact uncovered by the* research indicates a slight drop ^ in 
rainfall on weekends in industrialized areas, seemingly. due to 
the decrease in industrial activity on weekends. 

Particulates also play a significant role In the creation of 
haze or smog, An^eKcesslve amount of particulate matter in the 
air will reduce the amount of sunlight reaching a heavily polluted 
city (visual 91} « On many days of the year reslder^ts of large 
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alties are sub j acted to hazy weather eondftlong, not amused by 
nature but resulting from an excessive amount of particles or 
gases In the air. Leningrad has 70 percent less sunlight In 
winter months because of tH€~lncreased smoke from coal fires* 
London has 20 percent more daylight In areas of the city whare 
th'e air pollution rate Is slightly reduced. Rural areas receive 
from 15 to 20 percent more sunlight because the air contains less 
pbllutlon* 

Particulate matter In the air can become a problem of dust 
accumulation oh cars, houses, and vegetation. In areas near 
cemanti fertlllieri or steel mills many people are forced to wash 
their cars and houses constantly to remove the corrosive dust. 
Soma people have found that a solution of vinegar and water will 
remove all of the Industrial dust. This constant cleaning can 
become costl^y and be a nuisance over a period of time* In 1970 
a study was conducted In the upper .Ohio River Valley where several 
cities are plagued with high air pollution levels. An analysis 
was made of the cost of maintenance of walls g windows, rugSy car- 
petS| drapesi upholsteryi and laundry* Data cbncsrnlng air pollu^ 
tlon levels and related factors were considered. It was determined 
that living in this heavily polluted area Increased the cost of 
living approximately $200 per person each year. . 

Gaseous Pollutants 

Sulfur oxides are formed as a result of the burning of fuels 
or^ trash and appear in certain manufacturing processes. When 
combined with oxygen and moisture In the atmosphere , they can ^be- 
come the^ corrosive agent i sulfuric acid/ In heavily Industrialized 
areas It Is estimated that houses must ba painted twice as often 
as houses In lass polluted areas. Sulfur oxides cause marble^ 
limestone I and mortar to flake and erode into a powdery substance 
which is easily washsd away in the rain and wind. The Lincoln 
Memorial is a good example of the way air pollution affects build-' 
Ing materials. The names of the states carried on the stone border 
of the memorial have virtually disappeared because of the level of 
sulfur oxide In the air. The hlaroglyphics of "Cleopatra's Needle,' 
the Egyptian obelisk given to the city of New Tfork^ have been eaten 
away by the . air pollut ion of the city* 

Three common typesN^f fabrics cottonp woolp and silk ar6 
weakened and de terlor ate\when thay are repeatedly subjected to 
sulfuric acid, ozone, andxpther air pollutants* Reports from New 
York City and Lbs Angeles Indlcata that nylon materials, such as 
stockings I suffer some deterlpratlon within a matter of minutes 
when subjected to these pollufc^ts (visuals .92 and 93)* 

A look in the library or youtx school locker reveals another 
problem caused by sulfur oxides l^tha air. Paper absorbs sulfur 
dioxide, becomes brittle , and losas\much of Its strength oyer a - 
period of months* Leather bindings are actuairy eaten away by 
this corrosive pollutant* ^ \ ' ^ * 

Plants, such as corn, turnip greens , ^lettuce , and tobacco. 



mrs damaged or destroyed by aulfur dioxide. Plant tissue la 
Injured and leaves are discolored. The growth of these plants 
Is retarded and arops produce smaller yields* Aglicultural 
losses within the United States are eurrently, estimated at 
, $325 million annually. 

Carbon !^noKide , 

" , - . = * 

Carbon^monoxide I an .emmisslon of the gasoline engine^ re- 
duees the oKygen content of the blood. Under certain atmos- 
pheric conditions in aTeas of heavy traffic, the carbon mono- 
xide count in the air reaches dangerously high l^els. Persons 
with some type of heart or circulatory disorder are the firat 
to be affected under these, conditions * Even when the carbon 
monoxide count is not so hlgh| enough of the poison is found in 
the air of large cities with an abundance, ^of traffic to have a 
harmful effect on the heart and to Increase the death rata 
(visual 94) . I 

A taxi driver In New York City changed from j^otklng in the 
daytime to driving at night. His reason was that the fumes from 
the heavy daytime traffic gave him a severe headache* Others 
. suffer from eye Irrltatlonp blurred vision, dizziness, and slowed 
physical responses. These are risactions from carbon monoxide 
in the air. 

. Oxide of Nitrogen 

In the burning of fuels, nitrogen unites with oxygen to 
form a number of deadly nitrogen oxide gases« An example of 
the lethal effecti of these gases occurred in a Cleveland, 
Ohio, hospital several years ago when an X ray file room caught 
fire. As the X ray film btirned nitrog en dioxide gas was formed 
which killed several people before the alarm was sounded* The 
nitrogen oxides may cause injury to vegetation, clothing, and 
metals In much the same way that sulfur oxides do. A combina- 
tion of these pollutants corrodes aluminum five times as fast 
as It would corrode in air which does not contain the^e oxides. 
Iron will corrode six times and steel thirty times as rapidly 
causing structural damage to bridges and buildings (viaual 
95). The oxides of nitrogen are also blamed for causing many 
lung and respiratory diseases* 

. Hydrocarbons 

Hydrocarbons are also formed by the burning of\ fuelSi In 
cities with congested traffic problems , such as Los Angeles, 
hydrol^arbons are a real problem. Over 100 ml'les from Los 
Angeles pine trees were found withering and dying for no appar- 
enrt reason* . An Investigation Into thfe cause , revealed that the 
trees apparently were dying from the smog overflowing from Los 
Angeles • ' T 

* * ' , . ' ' . 

Hyd^carbons also damage the respiratQry tract of man, 

*• .« ■ ' ' 
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les^senini his resistance to a number of respiratory ailments. 

PhotocheBleni* Oxidants (OEone) 

This pollutant Is produced ao, a result of the combination 
n^Togmn oxides and hydrocarbons. This gas irritates, the 
eye,^o8e,, and throat areas of the human body much the same as 
a cold would io. In cities such as Tokyo and Los Angeles many 
people%cover their faces i^lth handkerchiefs to protect them- 
selves* ' ^ . 

Oione.also damages plants (primarily the leaves) and materi- 
als such as cloth and rubber goods* Cleaning and laundry bills' 
are about three times greater in a^eas of high oione concentra- 
tion than in areas wittf a low ozone ppllutlon rate. Increased 
costs for cleaning and replacement also apply to rugs, car^pets, 
draperies I and upholstery. 

Automobiles and trucks are hard hit by photochemical smog* 
Tires frequently have tc '^e replaced, notejbecause the tread is 
worn away, but because the smog has cauael cracks along the sldis 
of the^tire. Wiridghleid wipers wear out more quickly as well. 

Other Pollutant a . 

There are many other pollutants which ^an do severe ha^rm to 
man and his environment'; even though they ate not usually present 
in large quantities. It is known that ponderosa pines for over 

.50 square miles were killed near Spokane , Washington , when an - 
aluminum^ ore production plant apewed f lourldes into the atmos- 
phere* Fluorides also present a dange^r to livestock* Fluorides 

-emitted f^offi a ate eiv^^^a^^ plant Eventually 

fall to the ground. Over a p'eridd of time grass on pasture land 

.will build up a considerable ainount of fluoride. While the 
plants eKperlence no ill ef^fectSj, animals that eat them may 
become sick. Spots and streaks appear on the cat tie ' s teeth . 
They begin to lose weight and give less milk. Growth and devel- 
opment of younger animals are retarded and bones beaome de-^ 
formed and brittle. Finally the cattle become ctippled and 
must be , s^laughfcered . ^ 

Physical damage due to air pollution may take plaae in numer- 
ous areas of the body* Most of the harmful, i^ysical conditions 
are created throagh a process involving a lauR period. of time. 
Difficulties are riot usually detected until after severe injury 
has taken place. ^ome of the physicaT problems and diseases 
associated with or complicated by air pollution will be dis- 
cussed in this amotion. ^ f 

Cautjwti should be, taken when a^disease and air pollution 
are llnkta together In a cause and 'effect relationship. . Author- 
ities are ur. mble , to prove that alr^^ poL^^lon is the sole cause 
of any dloeasei on the^other hand, a^r pollution does appear tiO 



be connected in some measurable d^ig^ree with a vast arrax pf 
dlseasee. Scientists emp loy several methods of research in 
atudying the relationship between contamination of the air 
and certain diseases* A combination of research techniques 
is usually utiliied before definite concliisions are ^idrawn. . 

One method involves taking epidemiological furveys* -^Epi- 
demiology is the study qf the effects a disease has on a Qom 
munity rather than. on one Individual. How the disease is , 
contracted and spread to oChers is studied** The relat ionship 
of age s race, seK| crimate, andi^other factors relat ive to the 
illness is evaluated,! The long-range results of living in a 
heavily polluted area have been measured by epidemiological ■ 
surveys* Findings o^f other, research methods^ are necessary 
to validate the evidence resulting from this method of invest;! 
gation . 

' / ^ . , ' ' ' 

Studytng the process of a disease' in the living person 
is known as a clinical study. Clinical studies, can be used 
to verity findings of epidemiological surveys. 

. Pulmonary emphysema is an incurable respiratory illness; 
It is. the fastest growing cause of deaA in our nation. There 
has been about a 20-fold increase in emphysema^ d eaths in ,the 
United States since •I960 * . , — 

The chances of deveroping pneumqniap an acute respiratory 
disorder. Is, a,ceelerated by air pollution. Laboratory exparir- 
ments consistently p^ove animals which breathe gases commonly 
found in city air were less able to combat pneumonia t'hah ani- 
mals not exposed to polluted air* Pollutants did not necessar 
ily cause tht infect ions , t^ut they did weaken the body ■ s ^ resis 
tance to tKe germs. . 

Air polliition creates a strain on the lungs and heart, 
demanding that the heart pupp har.der to circulate blood in^ 
order to compensate for loss dt "oxygen. If a person suffers 
from he^rt disease , ^asthma, chronica bronchftls, ar other res- 
piratory ailments , the strain on the lungs and heart is even 
greater., In the form of sulfur dioxide it becomes-a hazard' 
to lung tissue and the respiratory system. A six-^yea^ study , 
in New York State concluded that approximately 13 percent of 
the deaths during this period of time were ^ at^tr ibu ted ! to air 
.poilution* The study s^tated that sulfur dioxide and other 
air pollut'^nts added stress on the heart and lungs of. people 
suffering from respiratory ^ailments and heart disease, thereby 
causing deiths. After overworking for a period of time , the 
heart may double in ^1^ even quit, resulting in death*, ^ 

iLung cancer has also been -cbnneeted with the .dif ferent 
types of pollutants found in the air. In laboratory t»ts ben 
leaphrene was given to mice* Lung cancers developed. Breath- 
ing small quantities .of this one chemical during, a 12-hoHir 
period - is equivalent to smoking 50 clga^re t'tes a day • ' ; In 
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ahpcHer scientific teet hydrocarbone , one of the emlesl^ons ^ 

■ f rpimVautomobileB , were trarisplanted into the lungs_of_^rats . 

Acc6>iing to the results from tfiese tests tHe rats developed 
lung-cancer. 1 

Coinciding with the s teady /increase in pdllution of^the 
air, deaths from lung caricar have risen rapidly, Deatha in 
the u^ban areaa of the United States are twice the rate of 
'^those in riirar areas* 

. -■ ■- ■ . ■■ ' -■ . ' 

: The up'cpmlng decide may be the time when ye begin to 
reduce seriously the pollution of the atmosphere * No one 
is exempt from the. problems of air pollution* As President 
NlKo^i stated in a 1970 speech on the environment , "I have 
become eonvlnced that the 197f's absolutely- must be t|ie years 
when America pays its debt "to the past by reclaiming the purity 
of its ..airi its water, arid own living environment. It is lit- 
erally now or never." 

Solutions to Air Pollution ^ 

As we attempt, to seek solutions to the air pollution pro- 
blem,-we must be aware that It is impossible to stop ; completely 
all of the harmful emlgslons which, are being dumped daily l^o 
our atmosphere; therefore, the solution we seek is to reduce - 
particulate and gaseous, matter in the ai^^ to levels which will 
not threaten the safety of man and his environment^; How we 
can reduce air pollution is not simple to answer. 

^ ■ ft 

■ . The ta^k of cleaning up our air requires moneyij time, and' 
effort. No one Individual can solve all the .problems associated 
w;Lth air pollution. It must be a united effort oi individuals, 

-industry, and all levels of government, Wlth^ all/of these seg- 
ments of our society working together, reduction/of air pollu- 
tion will bp accomplished.- Many initial steps h4ve already 
been takeni but there is a long way to gd beforve the situation 
will be under control . / / 

The Role, of Governflient / ^ 

Federal guidelines for state government /and industry, regard- 
ing. purer air are fpurid in .the Federal Cleart Air'^Act of 1967 . 
In 1970 several powerful amendments to thiS'^ law were passed by 
Congr^ess, making the act the mos t f arf-reachlng air pollution 
legislation in American history. Experts /feel adequate provi- 
sions for a sifccessful campaign against .a,! r pollution exist in 
the laws . ^ 

" : ' ' 

Under th^. Clean Air Act of 1970, the national standards 
are two parts primary and secondary . A primary standard 
is designed to protect public health. /It sets a limit on the 
amount of a pollutant in the ambient #lr ( the outdoor air 
around us) that is safe for humans. The Environmental Pro- 
tection Agency has stated that each dity should strive for an ^ 

' " ■ . - I ■ " ... . ■ ■ • 

■ ■ / 
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annual particulate count of 60 micrograms per cubic meter of 
air. in order to protect the public health with a margin for 
safety. The EPA suggests that to reduce the particulate count 
to the recommended leve^, states may follow any or all of thm 
„ following meaaurea 1 relocating of industrial plantsi testing 
'and inspections of emission syetemi for automobiles | enact i^ng 
commuter taxes i rationing of gasoline | or staggering the 
wprkirig hours of commuters who work In the city. A secondary 
standard is designed to protect public . welfare * Usually more 
itringent than a primary standard , a secondary standard seta 
a limit on the amount of pollutant that Is safe fo^ clothes, 
buildings , metals I vegetation , crops > animals ^ et c . 

The Federal Government now ha^ the power to supervise the 
individual states as they attempt t'o .reach the air quality 
atandards. It has the right and responsibility to. enforce 
these standards when an individual st^te falls to do so, If 
a state -s air quality, co.ntrol progress Is not workable or is 
inadequate! ^fihe EPA has ^the right to veto the plan. In such 
a case the EPA may .substitute its own plans. 

Another requirement of the 1970 Clean Air Act was . to 
require automqbile manufacturers to Install a low^-po Ilut ion N 
exhaust system by 1975 . Beginning, with 1975 models i auto-- 
mobile emissions of hydrocarbons and carbon monoxide must be 
reduced by 90 percent from the- 1970 emission level. Nitrogen 
oxide emission by 1976 must be reduced by 90 percent from the 
1971 levels. 

Motor vehicle emission standards apply not only to new cars 
and engines made in the United States but also to those that 
are imported. Manufacturers are required \to obtain certlfl^ 
cation from EPA that their cars meet specified emission, levels * 
To do thlsp manufacturers test samples of prototypes of new 
cars or englnesi under procedures specified by EPAp and sub^- 
mlt the results to the Agency* If the samples tested meet the 
standards, EPA certifies the family of cars or engines*' EPA 
also may conduct its own tests of new vehicles or engines* A 
similar procedure covers emission standards for trucks and, 
buses* 

Several car manufacturers have asked for an extension of 
'th1i 1975 deadlines I but the EPA has turned, down all requests 
for extensions of the time limit. 

Another example of what federal agencies are doing to 
detect and 11ml t air pollution Is shown in a project of the 
Defense Civil Preparedness Agency* Radioactive detection equip 
ment has been installed In Chicago and* New York City to me'asure 
the types of pollutants In the air* ' ^ ^ 



, states Tiave begun a concentrated effort to combat air 
pollution by passing legislation whl%h will enable them to 
carry. out federal guidelines as set forth by the Clean Air 
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Act of 1970. Various agencies have befn given the respon- 
sibility of controlling air pollution within the states, and, 
in some' instancms, air pollution control cOTOTOlsaions have 
' been btought into axlstence. thmy are frequently charged 
with the respdnsibill ty of Iseuing operating permits to^ln- 
dustry and other sources which might pollute the ai^r, imposing' 
fines ori individuals '''or industries who violate their operating 
permits, and closing Industries when air pollution counts be- 
cpmiB dangerously high . * , . 

I ■ " ■ . ■ ^- : 

I What Industry Can Do 

/ Practically every industry in the United States is looking 
for means and ways to reduce air pollution. Many effective 
methods are already known, and in the last three years industry 
has spent an average of $300 million each year to install air 
pollution control devices. Some new devices can reduce solid 
particulate emission f rom ^ f act ories by 99 percent. 

Examples of how industry can Improve conditions abound. 
Pittsburgh's progress will serve to Illustrate what can be done* 
Pittsburgh was once known far and near as "The Smoky City*" 
Today it should perhaps be referred to as "The' Smokeless Ci ty. " 
Such a drastic change camp about due to an anti^smdke compaign 
that has had revolutionary results . ^ Smoke and dustfall in the 
Pittsburgh area have been reduced by an almost unb#llevable 84 
percent since World War II* Before-the change, visibility in 
the downtown area was practically lero with neai: blackout 
conditions existing much of the time* ^Visibility from 'down- 
town has Improved greatly* 

Pittsburgh and Allegheny County had to call upon every 
element of the community for cooperative effort. Homeowners 
volunteered to discontinue the use of soft coal. If coal 
had to be used, they ins tailed smoke . preventive fuel burners « 
Industry agreed to supply the necessary money to reduce 
greatly or to eliminate smoke emissions from its stacks .\ 
Shipping lines volunteered to shift from steam to diesel^ 
.powered operations* bver $380 million was spent to bring \ 
about this change. Home owners paid about one-fourth of this . 
amount. Industry paid the remaining three-fourths* 

Two years af ter its smoke contrbl prograi had gone -into 
effect visibility in downtown Pittsburgh had improved 67 percent 
There was a 39 percent increase in days of observabie jun- 
shine. 'By 1955 there was a reduction of nearly 97 percent 
of heavy smoke and almost 89 percent in tdtal smoke since 
World War II. The annual estimated personal savings amounted 
to $41 million in laundry and cleaning bills. - 

> Pittsburgh is ^a good exa^mple of what Industry and the in- 
formed public have done to fight air pollution. 

The Role of the Individuai 



The 1970 Amendments to the Federal Clean Air Act also 



provide foir the involvement of the Individual in eombating 
pQllution. ^ 

Any pi^ivats citiien may bring a suit ag^init a cenipany or 
person who is violating any atandarde for amission eontrel 
whleh have teen set by the EPA, Individuals may also sue the 
EPA administrator if ha fails to earry out his duties as stated 
by the 1970 Clean Air Act* 

The Federal Communication Commission has made it possible 
for citizens or groups, who dispute certain advertising Infor-. 
matlon of a company about their non--pollution product to have 
equal time to rebut their claims. Also .complaint s . from indl-^ 
vlduals can cause the FCC to make advertisers document claims 
of their non-pollution .products. 
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■ ; • ' CHAPTER SEVEN \ ' ' 

. - ■ ' NOISE POLLUTION 

■ Introduction ' , -• 

Llstan! Whmt do you hear? Can you rimember a tlma in your 
lifa whtn your surroundings were free of annoyiixg sounds ? , In 
the pas t >- Amerieans were able to enjoy the quiet sarenity of 
the countryside without the deafenirig roar of jet planes or the 
clangingj clacking, banglngi and honking of other transportation 
and mechanical deviees'^ (visual 96). When night came most: acti- 
vities ceasedi but this is not the case today. Activity goes on 
aven during the time when we are sleeping* Thaia sounde to which 
we are subjected may ba disturbing and harmful to our health, 
Sus t ainad '^lis tening to loud sounds has been found to be damaging 
to our narvous system whichp in turn, affacts our heart and cir- 
culatory system, t 

Rock music or similar loud sounds ar« enjoyad by many people, 
but they may causa hearing loss (visual 97), This study is 
not an attempt to ban these sounds i but it 4s an.afctampt to maka 
you^ md^re aware of the problems associatad with sustained exposure 
to any loud sound. It is also an affort to look at some ways in 
which wa might deal with thasa problems mora affectively , 

Noisa pollution is a constantly growing problam which in the 
past was ignorad by . many i however , paople . re now. baginning to 
realize the growing, thraat of this problem* 

Sound is created when any matter is sat \in motion , The 
motion causes yibrations in the air which ^are intercepted by a 
.receiving device, such as the ear, and the sound is heard. When 
does sound become noise? Noise is extremely \dif ficuit to class^ 
ify^ because it means many different things to\ different .p^eople , 
What may be- noise to one person may be music to another. For 
example, listening to a blaring radio may be pleapurable to one 
person wh^le to another it is nerve-bracking , ^.Considering all 
sounds which are noise, we find there are twb pitolarlties , ' 
These sounds are usually loud and unwanted. The intensity or 
loudness of sound is measured by a unit calledla decibel. Deci- 
bels rare not linear units like miles or pounds 1 They are re-- 
presentatlve points on a sharply rising curve*.! Ten decibels are 
ten timers more intense than one decibel, 20 decibels are 100 
times more intense (10x10), 30 decibels are 1,0:00 times more 
intense (10x10x10) , and so, on. One hundred decibels are ten 
billion times as intense (.that is, represents tkn billion times 
as much /acoustic energy) as one decibel. The reason for such a 
complicated scale is simply that the human ear 4®tects a wide 
range of acoustic energy. 



The normal range of hearing for a human is i 
but the decibel scale can measure higher sounds. 



ero to 130 decibel 
Usually for a 



sound to ba called noise it must range above 85; jdecibels , Any 



sound below 45 decibels is eeldom called noise. Normal conver- 
sation mgasures about 60 dectbmls whlls that of a dlssel truck 
measures 85 decibelli or more, Rasearchers on noise pollution 
agree that continual exposure to loud nolsis^ can contribute to 
lops of hearing* For examplei eKposure to nolie levels over. 
90 decibels for several days will probably^ cause some permanent 
hearing less (visual 98) * Already an estimated 16 million 
people ia the United.:Jtatas suffer from some degree of hearing 
loss directly caused by noise, * / 

* *** 

Sources of Noise Pollution 

Population Growth and Urbanisation . The rapid growth of the 
world s population has resulted in a serious Inerease' in noise 
pollution, Mpre people make more noise. Most of today's noise 
is concentrated in the, constantly . growing urban areas which are 
alive with the pounds of throbbing Indus try ^ moving traffic, 
shrieking siirens , crowded residential areas , and the many sounds 
of construction (visual 99) * - 

With the growth of the population has come increased needs 
for transportation J ghelter , f god , recreation, ^ and occupations. 
The fulfilling of these needs has also contributed to the rise 
in noise pollution. At preseftt apprpKlmately 75 percent of the 
people in the world- s largest clt;.^^^ are surrounded day and night 
by some type of nrolse pollution or sound levels in eKcess of 90 
'decibels. This urban noise dQublsd in intensity . every ten years 
and is fast becoming a threat to mnistal and physical health. 

Transportation , Even from the time of the chariot in ancient 
Rome transportation has been a majt ' cause of noise. Mo t©r*-driven 
vehicles contribute as much as thre«*-£ourths of the noise generat- 
ed every day in the United States, which is almost one car for 
every two people. In large cities normal traffic noises may reach 
90 decibels. In small tewns traff' ^ noise may^reach 75 decibels. 

Each year, many modeirn cm ' a: const ructed in order that 
they will be quieter InBldii p but something still mast be done 
with outside noises caused by motors , exhaust s, horns , etc. 
Studies show, however, that .many people equate noise with powers 
Such is the case with cars and motorcyelest The fact that they 
are very, loud ^akes people think they are also faster, and many 
people will buy them for that reason alone * Motorcycle manu-- 
facturers may be slow to muff le their en|lnes for fear the public 
will buy the more noisy models (visual 100).' 

Another source of noise pollutian 1$ the train« It does , 
create loud/'nolses in urban and rural areas close to the tracks 
and stations* Subway trains contribute to a high level of urban 
noise. The sound of steel wheels rolling on steel rails is am- 
plified as much as ten decibels by the r-eflectlve walls of the 
subway tunnel , Previously § noise control has not been considered 
a factor in the building of subways, but new subways being built 
in Paris, Montreal, and Berlin are being planned with noise 



control in mind. Soma people are experimeftt ing with rubber 
A^hbals in an attampt to r&duce nqise levels. 

/Airplanes are another important oause of transportation 
noise. Cittasand towns have grown closer and closer to once 
isolated airports while the airporti were expanding in slie to 
handle the larger and faster aircraft-t In some placei the air-^ 
port is eompletely surrounded by homes In l,ine/with the runways , 
where large jet aircraft take off, and land; An estimated 13 ' 
miUipn people live close enough to ^airportg to suffer from 
noises created by the aircMft (visual 101), With the demand 
for faster means of transport ation and the development "of com^ 
mercial jet aircraft ,r the popularity of air transport has re- , 
suited in a great increase in the ^number of such aircraf tS This 
has caused a rapid increase in the decibel level abound many of 
the naticn's busy .airports, Chicago's International Airport haS| 
on an average day* one aircraft taking off or landing every 60 
seconds. Atlanta's commercial airport has . a similar averagCp 
Subti a volume and concentration of high-^pitched noises are not 
only irritatingj but there is alsb the potential for severe physi 
cal and mental harm (visual . 102 ) . 

Sonic booms also const itute a noise nuisance * ; The sudden 
noise, which usually- comes from military aircraft- breaking the 
sound barrier, can contribute to mental fatigue as well if it 
occurs with any frequency. There is rar^ely any long-term hear- 
ing loss as a result of the sonic boomsi but the Supersohic 
Transport (SST) booms hiEVe been known to shatter windows , break ^ 
dishes and delicate^ antiques , crack building foundat ions and 
create rock slides. 



Residential Noise . People cannot escape from noise by going 
home. Houses and apartments are no longer ^ havens of peace and 
quiet. Instead they become very noisy places. Each year homes 
and buildinga. are being built closer togetheje becaui^e there is 
less land available for building. .When buildings and homes are 
crowded together, the result is an Increase in nolsei because 
crowded neighborhoods mean heavier traffic, conges ted^ play areas, 
overloaded sc^hools, and a reduction in quiet relaxing areas. 
Part of the reason for this increase in noise around the home 
is due to flimsy construction and poor sound-proof ing | however, 
a large part of this increase is due to the great number of 
appliances found in every home. In' ho-mes today there are humming 
air conditioners, grinding garbage disposals, blaring record play 
ers and televisiohs, whirring food blenders, automatic clothes, 
washers and dryers i and roaring .vacuum cleaners all running at' 
the same time. This orchestration of appliances makes for the 
majority of noise pollution inside the ,Home* Outside the homes, 
the noises created by lawn mowers and traffic sounds add to the 
Intensity of rasidential noise pollution (visual 103) , 

Indus t rial Noise . During the days when both' machinery and 
cloth were made by hand, noise was hotja problem in the produc^ 
tlpn of goods, Howevari as the. Indus trial Revolution changed the 
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; making of goods , fro« small shops or home-made productB to n^ass- , 
produced factory-tnade goods, noise increa~8ed. Today at Last 17 
million people work in noisy occupations,' ranging from, an auto- 
Ymoblle assemhly plant to the cdn'stTUction city skyscrapers. * 

A construction worker operating a circular 'saw may be subtected 
. to 110 decibels. vAll of these decibel levelsVjust mentioned are ' 
,_mhove .the recommended safe decibel level of 85 which, with sub-* 
talned exposure, may cause some hearing loss. . * 

The; Noise Control Act of 1972 offers some hope that noise . 
•levels will be reduced In many formerly high noise level liidus- 
. t.ri-efl . . . , ■ ' , ■ . '. 

~ Effecta of Noise Pollution 

_ Everyone naeda relaxation and aleep.; This ia not possible, in 
many cases, beeauae of the noises whloh oonstan^tly surfound us. 
These noises may be too low on ihe decibel scale^^g eause hearing' 
damage, but they can cause undetectable, damage in stress, tension, 
and nervous strain. A Common noiaa, sueh ^s a ringing telephone, 
ia a good example of this; It is not a damaging noise, but if 
it rings constantly, it e^n cause, nervous^s tress . 

There are about 23,000 cilia, or hearing senaoys, in the 
^aochlea,' that part of the inner ear damaged by loud noises. Pro- 
^mpaa exposure to any loud rfolse produces fatigue in these cilia 
|sul|ing.^ in a temporary inability to hear. Rest and the absence 
ofVloud noises will allow the cilia to recover. Prolonged noise 
mayXeause permanent damage. The first sensors to become damaged 
are ^e ones responding to high frequency sounds*, and this damage 
cannoV be corrected by surgery or a hearing aid./ A recent survey 
in theX^nited States showed that^ about five ml p: ion males between 
the ages, of 10 to 60 suffer some hearing loss* One million of 
these coiad be helped by wearing hearing aids. American men in 
the age g^oup 69-80 have a more serious hearing' problem, ^ith 
more- than ftmlf needing a hearing aid. 
* \ ' 

;^Continued\ exposure to ro£k music played at, a high volume can 
cause .hearJ,ng\problems . Bands using amplified ' sound exceed the 
safe limit of 8^ decibels and many approach 120-150 decibels 
which causea pa^n to some people * . Studiea conducted in laolated . 
areas of Africa C^iiual 104) where the noise level Is very low, 
found that people Ulving in these areas have almost no hearing 
problems, aven amoi^g the aged. Accordlni to these gtudies, men 
aged 70 and plder po^gsess a hearing spnsitivlty equivalent to 
that of Americans 30 ^to 40 years their Junior* Diagnosed early, 
hearing problems can b^a corrected in most cases. It is just 
that most people fall Co^ realize that they have a hearing diffi- 
culty unt.il It is too livte* A person with slight hearing loss 
may have to ask people to\'repeat words in conversation, because 
they cannot hear the wordsxor cannot, hear them well enough to 
understand what was said. 

■ - / 




V There ate conditions where even a slight noise bothers 
soma people! the watchmaker working bn a wria twatch | the golfer - 
about' to make a ten-foot puntj the. 'surgeon performing a delicate 
operations The reason for this is that noise makei the eyes 
dilate_,, requiring the person , to . change his fo^us rapidly, caua-._. 
ing. eyestrain- aild headache. ^ .. ' - 

■ There seferas to be a danger of becoming usec^ to a^ noise, where 
people are not even aware of tl^e sounds This may happen in an 
office where man^ ^people are listening to radios } after* a period 
of time thiy still^hear the sound , but they are unaware of it#_ 
Doctors are uncertain of the dangers to such continual eKposura 
to back|round hoJLse. It was found that mauy men who listened to 
a car radlp after^work had to turn thrf volume 'higher than wai 
comfortable before work* This suggests that minimal background 
n'^oises may lessen our sensitivity to even louder noises. 

In addition to eye and ear damage, noise seriously affects 
the heart and blood vessels . The cholesterol in the blood in-- 
creases and blood pressure is raised* Even a very slight noise 
can cause small blood vessels to constrict and sldw the blood . 
flow. ' / 

^ Emotional Effects , Many times noise ^hich may be neither 
loi^d nor unexpected can cause mental s tress and strain because 
it is annoying. A good example would be an office which employs 
several typists, /fhe cons tant clack of the typewriters would 
tend to annoy and Irritate some people until they become, very 
tense and irritable. It li easily understood why someone work-- 
Ing in auch an office might go home in an unpleasant mood. If 
m homd is also noisy, then this combines with the noisy office 
make the person tense arid irrl tab le 

Recent studies Indlc^Ce^ that increased noise in the . home 
causes some pf the follOT/fng reactions am^ong f ami ly members * 
(1) a gap in in ter-family communication , (2) IrrAtability , and 
(3) short attention span and hyperactivity in childreni 



Continuous sounds which arfe unpleasant and unwantedji such as 
sounds near an airport .©retrain tracjkp can lead to frequent anger 
Also, pepple who j.are subjected to sudden, unexpected noises ex- 
pe^^ler\ce \an Increase "In the heartbeat rate, Increased sweating, 
visual blurrihg, and a generdl contraction of muscles* ' 

In a^study conducted in Lbndon it ,was discovered that more 
of the^ patients in London's mental hospitals were from the area 
around Heathrow Ai-rport, than from the quiemer areas of London. ^ 
This supports the^ f act that American researphers have found that 
noise may cause mental stress* They have fcated that people who 
are exposed to unpredictable noises or un^ntro|lable noises 
become very frustrated, irritable, and are unable to perform at 
top efficiency* In some cases the stress, tension, loss of 
sleep , and resulting nervous strain may 'ultimately lead to some 
kind of mental breakdown^ 
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Financial' feet 8 * Wolee can have detrimental effectB on 
business and -^^Ustry.^^ .The World Health Organization discovered 
that noise Is costing industry billions of dollars each year in 
abMntetism of :^workars and costly Indus trial accidents , which 
octfurred when ,workark were unable to hear s'houts of warning due 
to the high level, of ^^ackground noiee. A lowe.r ef f i clency rate 
among workers waa found in some plants with the higher background 



Inoiee level. 



- \ S\ ' Solutions To Noise Pollution 

Noise has j^nly recent^ly been recognised as^ a pollutant of the 
environment, 0# the three forma of pollutioif covered in this 
study air, waterp and nbiee noise would probably be the easiest 
tq curb; The eWorld will ne\yer be /completely free from no^ise, but 
it can be made quieter by muffling many noised which are distract^ 
ing or even , harmful . T.^e elimination of unnecessary noises ^ how- 
ever, will 'never ; occur until\everyone — hpmeowners , businessmen, 
students i and government of facials realises the nature and scopa 
of the' noise polluti©n problem and begins to attempt to control 
noise. • . " | 

WKflt Governmen t Can Do , Recognition of the fact that noise 
Is ai^ettvlronmental problem affecting people other than workers 
has-been late in ..coming *: The Clean Alr^^Amendme nts of 1970 called 
for the establishment of an Office of Noise Abatement and. Control 
in the United States Invironmen tal Fro tec t ion Agency . This legis- 
lation also' called for public hearings of environmental noise and ' ^ 
other special studies culminating in a report to Congress. This 
EPA report and the ext^nsirve congressional heaVlng resulted in 
the ^Nolse Control Act of 1972* s ^ 

This Act repiresents the first majq^r federal attempt to elim« 
inape excessive ;noise at the design stage of* new consumer products. 
Thai Enyironmentil Protection Agency ^as charged with this respon- 
sibility, in addition to its identifying and distributing infor- 
mation on techniques for noise -,cont.rol of current products^ that 
are a major soured of noise pollu ti'On ii' . ^ 

. The law r'eq^-ires standar'ds for products in the categories ot 
cons'tructionVeqiilpmenr transportation equipment (except aircraft ) , 
,all mo to)f a and engines p and electrical and electronic equipment , 
IPA also has the authority to set standards for other products 
where it is believed , to be necessary for the protection, of public 
he.alth and safety* 

EPA may require the labeling of domestic or foteign products 
as to. noise generating*: characteristics or effectiveness in re- 
ducing noise.' Violation of these requirements iiay result in 
fines up to $25p000 per day for each violatlon'and impri s onmen t 
Up to one y-ear. In addition to labeling , 'manufacturers must 
issue warrants stating that regulated produc tSft^comply with f eder- 
al.atandards at the time of sale^ maintain records and information, 
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and provide production , samples if requtested by IPA. IPA may 
certify low noise emission products fg^ purchase by the Federal 
Governmant. ■ y ' \ 

In addition to the above provlaionsl the EPA administrator 
.also praaeribaa noise emission standards for tha operation of 
aqulpment and facilities of interstate iailroadsi trains, and 
buses . I " 

I • ' ■ . . 

Controlling the noise of Jet alrcraf|t around airports has 
btcoma^an area of much cpncarn. It has been\ iuggea ted that jet 
engines be ^made quieter, that buffer ^onas of\ three to five mllea 
around an airport remain undeveloped hf raaltoVs, or that airports 
be built away from residential areas . Althouglk EPA does not have 
the reaponaibllity of est abllshing rulas land regulations^ controll- 
ing aircraft noise (federal legislation of 1968 made this the re- 
sponsibility of the Federal Aviation Agency) , It has baen given ^ 
the rasponsibillty of completing a study of air craft noise and \ 
nolsa expoaura around .airports, Raaults of this study will then 
be forwarded to the FAA £ or eonslderatlon . \ 

At tha state and looal , levels , laws tend to treat noise as 
a^^.publio nuisance, and anforcement Is diffioult. More recently 
some localities have establlahed naw^ laws and ordinances that are 
based on the noise ganaratlhg charac taris ties of specific machines 
and, therafore, are easier to enforce, Cali£o.rnla has recently; 
passed state laws enabling the highway patrol t^ monitor and. fine 
vehicles exceeding specified decibal readings, Chicago has pass- 
ed ordinances stating specific decibel limits for noise of its 
motor, trafflc.s New York City now has building codes which re- 
quire doorSs ceilings, and windows to be properly Insulated to 
eliminate much of the noise both" inside and outside the bulldlngi 
The cost of proper insulation would not be subs tantialiy higher 
If the insulating wete done in the Initial construction. 

What Industry Can Do , Industry can do something about the 
noise by designing and manufacturing quiet er automobiles , air- 
planes, machinery, and office equlpmentp An example of one 
producft produced by industry that la an attempt to reduce noisjB 
,in a^ product Is the new rubberised bumpers placed on the metal 
cans Int^o which trash is dumped (visual 105), The rubberized^ 
bumpers ^reduce the noise by 50 percent. The cons t ruction indus- 
try is working to reduce noise pollution by the Introduction of 
quieter devices, such as a muf f led j ackhammer which coats eon- 
aiderably less than the unmuffled kind and produces 25 porcent 
less noise. Tool companies are now experimenting with rotary 
p.avement cutters which are less noisy than their predecessors. 

It is estimated that electric typewriters could be made 
quieter for perhaps as lit tie as 60 cents per machlna,^ Dlsh-^ 
washers have been made much quieter for about ten dollars per 
machlnef Automobile manufacturers ^re well pleasied with their 
af forts to make cars much quieter on the Inside arid are now look- 
ing at. new types of motors which are less noisy. The Wankel 
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. engine is one such engine currently being tested in an attempt 
to reduce noise pollution levels, 

Induotry la beginning to spend more money each year on noise 
abatenent programs, because they find that in the course of sev- 
eral years they save money in worker efficiency and safety. It 
has been proven that workers 4re absent leas and are more satis- 
fied with wjarking conditions in a factory that is quieter. 

^hAt You Can Do. Too nany people are still unaware of the 
threat caused by noise pollution. For example, quieter air con- 
ditioners were rejected by the consumer because they had a slight- 
ly highetf price tag. A manuf actut-er of vacuum cleaners developed 
an extremely quiet model, but it was rejected by buyers because 
they related noise to cleaning power. 

Howaveri as public awarenasa of nolie problems increases, 
groups are beginning to take action to quiet the environments 
In 1960, England passed strong an ti-noise regulations with^the 
aid of a privately organised. Noise Abatement Society. Public 
opinion forced Germany to set limits on automobile noise levels . 
Some New Yorkers, irritated by the noisy cons t ruction of a subway, 
banded together to form the Citizens for a Quieter Cityp Inc, 
The group has been successful in getting the mayor to set up a 
Task Force on Noise Control, A Boston physicist, bothered by the 
sonic booms, began the Citizens League Against the Sonic Boom, 

Although group action is essential in community efforts , in- 
dividual action is necessary in beginning the fight against noise 
pollution. The individual and his concern must be the supporting 
part to any local, state, or national attempt at noise pollution 
control. We are all noise polluters In some way. For example, 
unnecessary racing of engines, squealing o.f tires when we drive, 
and the unnecessary blowing of horns could be eliminated. Further- 
more, the noises caused by refrigerators, air conditioners, washers, 
driers, and other household fixtures cOMld be muffled by using 
drapes, carputs, and acoustical ceilings^. It Is easy to see that 
noise pollution control could begin at ho^e, 

. . ■ _ \ ■ ■ 
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CHAPTER EIGHT 



WATER POLLUTION 

The Importance of Water 

How important has water been in the history of ma^? We 
know that without fresh water man could not exist upon this 
planet; and^ as we explore the fringes of spacer we seek to 
find traces of water vapor on the other planetSi The presence 
of water on other planets would lead us to suspect that life 
forms may exist there. On earth much of our industrial, com- 
nercialp and agricultural activity is located near good sources 
of usable water. Almost all of the earliest cities developed 
in river valleys such as the Yangtse in China and the Fertile 
Crescent area of the Tigris and Euphrates Rivers of present-- 
day Iraq. 

It is impossible for large numbers of people to come to- 
gether and form social, economic, and political organiiat Ions 
without an available supply of fresh water* One of the rea- 
sons that our own nation developed so rapidly was the abundant 
supply of fresh water. Even today it is 4asy to see the Im- 
portance of having an abundant water supply for city and in- 
dustrial growth* -For example , America* s largest cities have 
developed on or near dependable water sources , The many lakes, 
rivers, arid streams have always been considered endless re- 
servoirs for drinking, washing, and the dumping of waste 
materials. 

Early attempts at water .pollution control were oftpn 
idealistic but were not practical In application. As a re- 
sult, today the seemingly endless supply of fresh water has 
become polluted to the point where the water can no longer be 
used in some areas. 



Supnly and Demand for Water 

i 

The amount of fresh water available in the United States 
has remained constant at ' about 650 billion gallons per dayi 
but with the growth of Indus try , a^,rlculture , and cities with 
their resulting need for great volumes of water, the demands 
for fresh water have increased dramatically* In 1971 more 
than 415 billion gallons of water were consumed daily In the 
United States. 

Industry now uses at least 13 times as much water as It 
did in 1900. Approximately one-half of the water used each . 
day in the United States is by industry. In order to produce 
needed materials, such as paper and synthetic rubher^ enormous 
quantities of water must be used* .to p-roduce one ton of paper 
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more than 50,000 gallons of water are requirei and 666,000 
gallons are uaad to make one ton of eynthetia rubber. To 
produee one automobile , including all the matfirlala that go 
into the producttonp more than 500,000 galloni; of water are 
uaedt One rayon and nylon Industrial plant unes eight million 
gallons of water daily. 



Agriculture also uses large quant Itles of w 
cropSi Almost 500,000 gallons of water are n 
one ton of wheat or corn. 



ter to produce 
eded to produce 



. Cities use about ten percent of the water consumed ea.ch day 
in the United States. Because of piped-in water and modern 
appliances, individuals eotisume mora than four times as much 
water as in 1900. In one United States city with a population 
of approximately 700,000 people the requiremenjt s for domestic 
water rose from 65 pillion gallons of water eajcH day in 1965 
to 85 million gallons each day in 1970. Also in the same five- 
year period the city's Industrial water demands Increased from 
48 million gallons to more than 74 million gallons from public 
water supplies plus several million gallons from private wells. 
It is aatimated that between 1971 and 1981 municipal, Industrial, 
and agricultural demands for. water will greatly increase. WHILE 
ALL ^HREE AREAS WILL BE REQUIRING MORE WATER AS THE POPULATION 
CONTINUES TO EXPANDi THE, SUPPLY OF USABLE FRESH WATER IS DE-- 
CREASING. ' 



In the past nature could handle many types of pollutants 
by the natural process of decomposition of matter and the 
large volume of clean water in the rivers, lakes, and streams 
to= dilute the small amount of waste present. Howeveri the re- 
markable progress of the industrial revolution during the= nine- 
teenth and ti^entleth centuries has resulted; in complex indus- 
trial waste, a very product iva and was teful agricultural system, 
and evergrowing me tropolit an centers with associated increases 
in sewage waste. All use vast quantities of water and dump 
back into our water supply an estimated 50 billion pounds of 
pollutants per year. For eKample, a typical American city of' 
100,000 people dumps more than 63 tons of waste per day into 
waterways . 



In one state, of the approKimately 200 million gallons of 
municipal waa e accumulated dally, 40 percent is untreated or 
inadequately treated* Thi s con tinued dumping of untreated 
waste into the nation's water resources has upset the balance 
of nature in two specific ways. It destWoys the life support 
system of man and it con tamlnates the waoer with harmful chem- 
icals or matter which; allows diseases to Have lop. 

• \- 

Algae will grow very rapidly when^ more than normal amounts 
of chemicals such as phosphorus, nitrates, 'an9 detergents are 
|t^ded to the water. As new algae grow, old algae die. The 
dead algae provide a vary fertile breedlngoplace ' f or the bac- 
teria which may causa diseases such as d^iarrhaa, hepatitis, 
dysentery, and typhoid. These dlseasas -c^^ be passed on to 
people who drink the water or eat fish trom the water. When 
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pdllutlbn kills fishj the smooth, flow of energy to man Is In 
danger of being interrupted| therefore, the fleh, birds, and 
other lower forms Oi^ anlmlils are early warning systems for 
man. .Their unusual deaths indicate to man that something ia 
wrong in the environment. 

Some, Effects of Fresh Water Pollution 

We know that there are many types of water . pollutants , and 
all of these pollutants eome from either natural or man-made 
sources. Decaying plant and animal matter, sedimenti and 
minerals washed into streams by erosion are all forms of natural 
pollution* In the past nature has been able to eleanse itself 
of these pollutants, but modern man has added pollutants that 
resist" organic breakdown. Because of this, the man-made rather 
than the natural pollutants must be seen as the greater hazard . 
in identifying sources bf water pollutioni*" j 

Man's pollution of his water resources is very evident all 
over the countryt and it is affecting people in all walks of 
life. The Hudson River, which flows through New York Cityi is/ 
much like an open sewer with nearly all the cities and indus- 
tries along that river dumping raw sewage and waste into it 
There are f sports that, as a result of pollution, there is so/ 
little oxygen left in the^ low'^r portion of the Hudson River ^ 
that a nail when immersed Into the w&ter for. a period of severad 
months, will not rust. In 1971 a group of children found a^^ 
watermelon floating on; the Manhattan side of the river and took 
it home with them and ate it. Eight of the children contra^cted 
typhoid fever. (Visual 106 Illustrates such pollution). 

Lake Erie' is considered by many to be a dying lake. The 
amount of commercial fish caught in theflake has decreased^ 
from 23 million pounds in 192'1 to only 12,000 pounds a year in 
1971. ' Sport fishing has all but stopped; the b luepike, trout , 
aiid whitefish have been killed by pollution and have bean re^ , 
placed by more hardy but unde^slrable fish and leeches # Resi-^ 
dents of the lake area are advised not to swim, ski ^ boat, or 
fish in the lake. People wtfo want to obtain boat permits are 
required to have inoculations against certain diseases. Fur-- 
thermore, the lower part of "Jthe Cuyahoga River, which runs into 
Lake Erie, has been declared an official fire haiard because 
of its oily chemical .con tent . In 1971 the river burst into 
flames and damaged several bridges that ^spanned it. 

* ■ ' °*» 

Identifying Levels of Pollution in An Area 

Regardless of whether pollution is. taking place in creeks, 
rivers, bays, or oceans, there is a pattern of pollution that' 
will help us to understand the effects and possible areas of 
treatment. As more and more pollution was te , untreated or 
Inadequately tr^?:ated, is dumped into our water systems, the 
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various pollution areas tend to become larger (visuals 107 and 
108) , If ten or twenty ohemical indui tries are dump ing indusTP 
trial waste or heated water into a river , then the area of max- 
imum pollution may be one, two, or five miles long , (visual 109). 
If too much waste material is put into a waterway, the water may 
not be able to get rid of the waste matter before It is dumped 
into the sea* This type of massive and continuous pollution is 
the main eause of high coneentr atlon of waste matsrial in many 
of our nation-s waterways* The continuous pollution is very 
well illustrated by the Hudson River, which does not progress 
beyond state II in purifying^ itself (visual 109)* ' -^s a re- 
sult some authorities say there is a 60,000 square mile area in 
the northern Atlantic Ocean that is covered by municipal and 
industrial garbage from the Hudson River* 

Sope Types of Water Pollution 

The more serious types of pollutants that we should become 
aware of include the foll6wingi 

Trace Metals , There are many different trace metals which 
our bodies must have in order to be healthy. However , if our 
bodies absorb larger amounts of these trace metals than we need, 
they ' can be harmful or even fatal* There are many trace metals 
that we come in contact with each day. Mercury and arsenic are 
but two. Howeveri these two pose the greater threat to our 
physical well-being and will serve to illustrate for us how 
metals in our water supply or in food taken from the water can 
affect us * 

' - * 

The intake of mercury into the human body is very limited 
when the mercury is in its basic form* It is known that the 
erosion o.f certain types of rocks and soils contributes signi-^ 
ficant natural levelp of marcury to, both surface and under- 
ground waters* Howevet, when basic mercury is exposed to cer- 
tain .common types of bacteria, it is converted to a deadly , 
form, methylmarcury . This is absorbed into the tissue of 
fish* Me thylmercury can pass .undetected in clear water 
even ^drinking water and result in a threat to mankind. 
As long as mercury is exposed to bacterial action, more 
methylmercury will be produced* Thus mercury in the envi- 
ronment for hundreds of years will continue to be converted 
to the deadly form. - 

Today many Industries use basic mercury in processing, 
tfhe chemicalAs%tastics , electronics, food processing, and 
pulp and paper^ndustries are some of the major , users of 
basic mercury* In the pulp and paper Indus try It has been 
found that keeping the logs wet while they are in the wood- 
yard helps in processing and prevents insect damage to the 
stored wood. Howavar, the growth of bacteria and various 
forme of fungi, on the continuously wet logs diirupts the , 
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normal proesaa of paper making by clogging up the equipment. 
So mercury Is used to "destroy the bacteria and fungi* In addi- 
tion. .to the pulp and paper mills' use of mercury, it should 
also be noted that the larges 1 1, users of mercury are those plants 
which are engaged in the manufacture of chlorine arid caustics 
and which use the m^ercury cell process. Unfortunately from 
the pulp and paper mills, as well as the chlorine and caustic 
producing ^plants , the mercury usually flows with the water back 
into waterways without any type of treatmentt As a result of 
mercury waste, several waterways have been closed to commercial 
ifishing. This^ in turn, has directly affected the tourist and 
economic condition of the affected rivers. As the water flows 
along, a city may draw water fyom that waterway, put the 'hacessary 
purlfica^on cKemicals into the water, and then pipe it to the 
cprisumig^^ public as drinking water.. The drinking water still 
contains mercury or, if bacteria has acted on it, methy Imercury 
which has not been affected by the normal purification process. 
Furthermore, very, few water stations periodically check their 
water supplies for trace metals, eBpe-cially methylmercur-y . 

The in t er,|if t lonal" as well as the national maximum allowable 
c-oncent ration of mSthylmercury .in foods Is 0.5 ppm (parM per 
million) . Some ecologists eKplaln that even> at the present 
time most tomatoes, eggs, and meats have a me thyrmercury con^ 
tent of 0,1 ppm. Most' of the methylmercury in our food is 
there as a result of the food *being spirayed, dipped, or 
placed in fungicides to retard decay. ^ v 

It is^hought th&t mercury, like arseniCi tands t'o accu-^ 
mulate in the body and is expelled Very slowly over a period 
of years. Furthermore, man Is the only creature in whl^-^^mer- , 
cuty collect s * in the brain* In other life forms tKe mercury 
is found A\ the mus cles . Once again , whe^ something gbas wrong 
in man'^s lif e--suppor t system or when a dangerous element is 
introduced into the ll^e-support system, a multiplier effect 
is set in progress. ^ As a result of the multiplier* effect, 
mercury becomes a ffiajor threat to mankind. It can cause blind- 
ness, deafness, mental disorders, lack of muscle coordination, 
and death. , ^ » 

Arsenic in our environment is potentially an even greater 
danger to mankind than methylmercury because it is a known 
carcinogen or canc^er-causlng substance. Arsenic builds up 
in the human body. Like methylmercury, arsenic is found 
naturally in trace quantities in^ the environment. However, 
when larger than normal amounts of arsenic are conceritrated ^ 
InN^the environment, they become a source of danger to man, ^ 

Most of the man-added arsenic in the environment, comes 
^from use. of this substance in pesticides, Jhe pesticides are 
sprayed or placed on vegetation . If it rains, the pest icldas 
could easily be washed off into nearby creeks, rivers, or ^ 
even filter down and pollute below ground water sources. 

When arsenic is consumed by man in larger than normal 



quantities (0.01 ppm is the recomkended maKimum consumptiori ^ 
level), the first defenses of the body suffer. The liver 
fails to filter tliesa part ieles from the blo.od and irrepar- 
able damage is caused to the liver and kidney, After passing 
through the first line of defenses of the bodyi the arsenio 
is stored in the fatty tissues of the. body. When a doctor 
recommends that a persoli lose w&ight, the x^ight loss should 
be gradual because o'therwlse too much poisonous material 
arsenic Is released into the blood system as the f^»tty 
tl^ssue Is burned up as energy; and it may result in severe 
damage to some body organs or even death* Also , if the arsenic 
level ' remains high in the Individual fcT a prolonged tima, then 
therfr is the :^poDsibillty of a form of cancer developing. In 
addition to arsenic there are other carcinogens such as berylliut 
chromium^ ' and a petroleum derivative bensepryme , which . are very 
common ^n our environment because of their use in iridustrial 
processing* 

Non-Metallic Chemical Pollutants in dur Water Systems . 
There are two basic types of non-mstallic chemical pollutants , 
both of which are widely ^used in agri^cul tural produetion areas. 
The first type, chlorinated hydrocarbons , is a group, of pesti- 
cidis to which DDE, DDT , . d ieldrln 4 an^ endrin belong. DDT is 
the most common* This group of chemicals is very important to 
us because of their long-lasting kltl power on insects. DDT' is 
supposed^ to#he ef fecclve for 20. Jto 30 years* It^ is as potent 
for approxmately 12 years as whSw: first applied* This half- 
life in^ewis true of , all chlorinated hydrocarbons . 

To lllms^Ate the long life and cumulative ^i^haracteristlcs " 
of chlorinafed hydrocarbons , a scientist conducted^, a study of,,, 
a 'Swampy area that had been sprayed for 15 conse^ative years 
with DDT frar mosquito control. Up. to 25 pounds of DDT per acre^ 
were found in the top layer of mud* \ ^ ^ 

In many states DDT has been used as an insecticide for the 
last 25 to 30" years*! Rains have washed DDT into riyers ;an^ 
Streams and underground water sources. With the multiplier,; , - 
effect taking place, fiph, birds, animals, .and even man hlm^4^ ' 
self hive been , affected by chemicals through the intake of food, 
and water* It is Important to no te ^tha t many of tihise^ areas 
obtain t^eir drinking water from rivers and wi&ll#*v With the 
cumulative effect of this group of pesticides It is likely that ^ 
-many,' especially rural, sources of water supply are cent amihated , 
It is also, important that we realise that hydrocarbon insfctir 
cides also accumulate In the fatty tissuep of dur bodler^ ' Thus 
large people usually will ha:.'.e more chlorinated hydrocarbons In 
their bodies than thinner people. : , ■ , 

The second gi^oup of pa's ticides is the orgmhic phosphates* . 
This grou^ includes parathlpnV balathion , , a^odin, TEPP , and 
others^ These ^chemicals are also widely used in agricultural 
areas because, they are very polsottous to the insects, but 
they also have the added advantage 'of dissolving into harmless 



substances In the environment ,1^ uiually wltKln three ' months 
after use. Yet this group, like the chlorinated hydrdcarbons » 
Is very diffieult to detect InVwater, In f act , rive^-s , streams , 
creeks, and subsurface ground water ofttn transport the pesti- 
cides out of the area where they are used to possible areas of, 
human consumption. Traces of pesticides have been found ^ from 
the Arctic to the Antarctic and from the Atlantic to the Pacific 
In a remote area of Arctic Alaska a team of amateur ornithold-- 
gists (people who study birds) found varying amounts of chlor- 
inated hydroearbons in nests and eggs o f all specimen they ex^ 
amined. Although never used In the Antarctic, traces of DDT - 
have been found In tfhe tissues of four speclas ot animals . 
The eelpoutSj one of tha four species studied, showad the. . 
heaviest concentration of DDT and they had been captured in ' 
traps that were approximately 1,500 feet deep In McMurdo Sound, 
In a study of the Bermuda petrel, a flesheatlng bird that feedf 
at the and of cdean~food chains In the Atlantic, it was noted 
that the birds were having difficulty breeding. It was deter- 
mined that breeding difficulties could be attributed to the 
substantial traces of DDT in their eggs. From the Pacific 
area a rssearch ^eam cbl|Lected over 400 samples of fish, shell- 
fish^ and other Invertebrates In an area from Seattle to the 
Galapagos Islands and from Jan ^rknciseo to Hawaii in 1966. 
From these Pacific Ocean samples^ only f^ou r out of the over 400 
were free of pesticide. 

Pollution from Petroleum ^ Because of its importance as a 
fuel, petroleum has become one>^oi the most sought^^after natural 
resources In the world .today. Petroleum is the moat transported 
fuel, moving primarily .by means o£n transport . In the process 
of acquiring and shipping petroleumN, more, than half a million^ 
tons of petroleum are accidentally dumped into the water every 
year. The intentional, dumping of petroleum Into the water Is 
a direct result of its use as a ballast to keep the ships vXevel* 
Once the ships reach portj there is no longer a need for the 
ballast; thus,, it Is dumped Into the water jso the ballast tanks 
can be cleaned. 0|ice dumped, petroleum is jvery difficult to 
eliminate or break down. Furthermore, once It gets Into the 
water, It can float great distances. As it moves along the 
surface, there is the ever-present d^^nger of fire. It coats 
the shoreline damaging transport s acili ties , crops, and wild- 
life. 

One of the most disastrous incld4nts^of oil spillage 
occurred in March, 1967 , when the t.?ii^er, Torrey Canyon, ran 
aground on a reef \of f the coast of Cornwallis, England. Some 
60,000 tons of oil pQured into the sea. /.When the remainder 
of the ship was bombed, ,an additional 118,000 tons of oil 
were set on fire. Beaches were contamlhated as ■ they pre-- 
pared for the summer holiday season ,, aquatic life was elim** 
Inated In some areas, and approximately 30 , 000 seablrds died ^ 
as a result of the oil spill. - > 

The "blowout" of a well drll.llng bperat ion,; along the Santa 
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greatest danger from petroleum ppllutlori is to the 
aquatic jllfe upon wirich man depends for food and' tlie/ genera^ 
tlon of oxygen. The ucean is the biggest supplier of oxygen 
the surface of the earth. When surface feeding fish swim 

ting oil, their bodies and gills become co4ted. Many 



die and .are made .unfit for human conauffiption >ecaude t^heir 
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orbs the floating oil. As the petrolaum Mass moves 
toxic oil piartlcles can bring death to the marine 
that inhabit the shallow areas near tha shore. 



Fiir thermbre s beds of seaweed, valuable as a. direct source of 
foodp can 



be killed, 



ddltlon to killing/ the fish (visual ILO) and other 
aquatJc life,. theBS ara the more common threats to 
e tOKlc chemical , /bensepryme I which man may contract 



through contaminate^ d wat.er/br aquatic life (fl/sh, clamB, shrimp 
etc. ) * 

011 ©pills and dumping In the past have /been treated with 
detergents j emulsiflers, /sinking techniques , /and burning. None 
of these methods is totally effective since they only change ^ 
the form of pollution. the method of vacuuming is being 
proved^ ^nd a Canadian fM rm now has an iriyen/tlon which uses an 
absorbent conveyor belt |to t«ke up the oil. / Rollers are placed 
at^ the end of thi conveyor to squeeze th^ oil back into drums/ 
T©^ cope ^Ith the probleni o f emp tying a ship/- s ballast , ex- 
p4rimenta tlon is being carried out with mic^robe germs which 
can.be released before the ballast is emptledg These microbes 
break down the oil into carbon dloxldei sugars , waters j . and 
proteins. The micrpbes starve to deatl^ on/ce the oil is gone 
and the ballast can then\.be released without polluting the 
waters with oil 
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will depletethe 
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acts much like de ti 
in ^timulaltlng algae growth. \ Sewage, coi 

organisms and parasites which, are carri4d int^o ground and 
face waters. Any|one coming i\^hto contiC|C with the bacteria and 
parasites either by drinking , a swimming J or fishing may contract 
the disease. Since we are dumping large quant i ties of sewage 
into the w^ter supply every daf^ only ^odern disinfect Ing tech- 
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/ Our recreational areas are also In great danger of being 
destroyed by c.oliform bacteria in the water* The eoliform 
bacteria are generally found only where liuman waste Is/^found^^ 
Aecording to proposed federal standards for a safe bacteria 
countp the surf off Waikiki Beach in Honolulu^ Hawaii'i has 
on several. days been twice as high for safe swimming as it 
should be. The coliform bacteria count in the_Potomac and 
Delaware Rivers has been recorded at 433 and'^aOS times the 
recommended safe levels, . 

A new aspect of the sewage problem is currently under 
examinatibn — problems associated with rainwater runoff' into 
city aewage systems , A study by the White House Council on- 
Environmental Quality has shown that rainwater runoff in some 
cities contains large quantities of lead, mercury, and other 
toxic substances. Discharges into sewage systems are some- 
times 40 to 200 times greater than allowed by industry,, A 
possible solution would be. to trap the first inch of rainfall 
and apply the same sewage treatment procedures that Industry 
must follow before rainwater is released into the waterways. 

Detergents and Fertilizers , Detergents and fertilizers 
are ilmllar because the phosphorus in detergents and the nitro-^ 
gen in fertilisers act as stimulants to the algae rand other 
aquatic plants, causing themfto grow rapidly. This enrichment 
process will eventually cause a lake to become a plant-filled 
bog. After many years the bog will become dry land ,and;^ the ! 
lake will cease to function as a water resource. Both olxthese 
pollutants are resistant to breakdown and removal by the oV— 
^dlnary- treatment process, In:^%actp they change organic forms 
of these nutrients into minerai form which can be more, easily 
used by plant life "-"The resulting rapid growth of plants 
clogs machinery whl^h/must be repaired. Furthermore, this 
type of' pollution «^qulres expensive chemical counteraction 
to correct the chemical and vegetative Imbalance i^hlch occurs, 

Concent rated Livestock Was te . With an increasing popula^ 
tlon plus a high, standard of living , pepple have .corns to demand 
more Aeati In order to supply tj^s^meat^de livestock is 

being raised more quickly and efficiently in feedlots where 
srfveral hundreds of ^thousands o^fc cattisi swine i or sheep are 
concentrated, T^re feed is then brought to t^e livestock or 
poultry making th^ animal an efficient food machine One dairy 
which milks 500 cows twice a day has an extremely ^ large accumu-- 
latlon of waste. The average cow produces 45 pounds of waste 
a day (visuala 111 and 112X. ... ^ 

A city of nearly ten thousand people is located about threii 
miles downstream from a very large poultry-'producing area rin 
^^hlch large quantities of untreated manure are washed into 
steams and creeks which empty into the river from which the 
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atty iotmrntXy drew its drinking wat^ti , Beaaus© of thlH high 
cdncentration of untrteated animal waste, tha city mast use 
seven to nine times the^nbrmal level of chlorl-aation to purify 
Its drinking wat^tr ^ ^ * , 

Thermal or Heat Pollution - The types of water po41utante 
we have sTudled previously have .had a direct Impact on ^an's 
physieal wail-belng and on local economics. Therroitl pollutlbn . 
is believed to pose little, if any, direct threat to man's 
health, but it doss .prisent a serious problem to U^^b economy. J 
Electric power plants, the source of all our el^c^;;rici ty , are 
also the main source of thermal pollution* These -jower ^plants 
use water, coal, petroleum, or nuclear f uels j and it is the 
energy from these fuels that turns the turbine blades^ As thm 
turbine blades rot^t e mechanical, energy^'l^ p^-oducsd and con- 
vertad by a generator to electricity for the home* HOWEVER, . 
LARGE QUANTITY OF ENERGY IS LOSTi AS HEAT WHEN IT GOES THROUGH 
THE VARIOUS STAGES OF CONVERSION. When an ; elaftitric^al app liance 
Ms used, it becomes warm. This Is a result of reconyar I nn of 
electrical power to mechanical power. If 2 ,000 pcurids of coal ' 
energy were used to generate electricity, nearX-^ 50 ptTf:.^tit ^ 
of the coal energy would be lost as heat. As p result tdmethln 
must be used to coqI the machinery. This something xfatar..^ 
All of our power plants are located near rivers so they will 
have an adequate supply of water for cooling purpos&fi. 

In America, with the deyalopment of more lndu£t.i'y, the 
conaentractng of most of our people In larg? towns and cities,; 
and the ability of' the average family to prrihase electrical 
appliances, there is an ever ihcreaslng dwrnaAd fo.r electrical 
,,powet (visual 113) . ' With the demand for mav* electricity there 
is the need for m6re coolant-water*. 



Aveirage Annual Demand by a Family 
of Four. in Alaftama in Given Yea^s 



1,100 KWH 
1,400 KWH 
1,8:38 KWv 
.3,024 KWU 
'5 ,113 KWH 
8,5 88 KWH 
ri,602 KWH 
15,470 KWH 

^ *, 4 ^ *■ « J 



15,470 KWH 

Estltaated.,22,134 KWH 



Years 



1935 
1940 
1945 
1950 

7,95 5 
19 60 

1B70 
19 75 



Number of Alabama 
. Energy Generating 
Plants 

10 
11 

^ ■ 11, 

11 . 
,12 

13 ■ , ' 
,17 ' 

21 

24 
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It laVnow.. estimated 'that 75 percent . of all the thermai 
poliutlon going into our waterways Is from energy-yeneratlng 
plants. When, there -are several energy-generating plants plus 
numerous'factorlBS along one river, the effect can tie startling 
For example, the Mahoning Rivet in Ohio frequently has winter 



If5einip^xat^res^^^ 100 ^frgreas F#:|^ and ;on OGeasion the ^ 

}|tamperatut#^^^^^ above 130 ; degrees f whil© snow and , \ 

' As . ithe vate^T from an inergy^ganeraClng plant la returned to 
^tj% driver , the high temperature has deadly aff eats on aquatic' - , 
ilf e . With approxlmatalyv each 20® f * increaae\^n water ^t empera-* 
iturs the body processes of the aquatic l±f^ tends to double.^ 
;ThuS| if the tamperature Increase is vtery greati tha fish, clams 
oyster, shrlttp,. or other aquatic life form will perish because, 
of the prolonged strain on the body* - \ 

The high temperature of the water also affects other phasss 
of the ^quat.lc animal's life. For example^ most fish ..lay their 
eggs' beginning In/ the spring of the year* / Obviously the fish 
do not know^ that summer is c^mihgi but through temparature ^ - 
changes In the water they know /when to lay thalr e'ggSi If the 
water Is too warm^ the| eggs may be laid prematurely and die,. 
Temperature, of the water also affects the appetite of thfe fish* 
Why is It that the fish seem to be biting best in the early 
morning or late afternoon? It is directly related to water 
temparature, ^ / > ; - . / 

J, Important and large^'flshlng areas can be das troyed by^ 
thermal pollution* ^ This destruction can result in economic 
depression of an area which ^may have been economically secure 
but now bacomes a burden to society because the source of in-^ 
com^ has been destroyed, ' 

Fresh Water . Pollutidn and the Pollution of the Oceans , 
There are other types of water ppHutidn , Including acidity 
which occurs wherever coal is mined. A salinity problem ocdurs 
whenever the flow of frash water Is too small to. keep salt . ... 
wate4" out or whenaver .tfOo much water has been drawn from /Under^ 
ground sources and. sea water seeps In*/ Salinity la , a tnajior 
problam in Calif ornla , Louisiana , and southern Florida. Tfrere 
are many other types of water pollut^lon , but to name endlessly 
each type and eKplain its effect on the environment and man 
would be meaningless* What is more Important Is that we need 
to realize the effect that fresh water pollution is having on 
man "S main source of new oKygen and on his reserve sources of 
food, both of which cornel from the, oceans . Furthermpre,, 'we 
need to .ba aware of what can be done to protact or^ maintain 
our earth in order to k&ep it habitable^ 

Fresh Water Pollution * s If feet s on the Oceans , The dif- 
ference be tween high tide and low tide in a particular area 
may be as small as a few feet or great enough to Include hun- 
dreds of square miles,. The difference is ysmallest in hilly or^ 
mountalfiQus areas/" and the; largest area$ stiQUT in, low or flat- 
lands, Malnei Connectlduti and the State of Washington are 
examples of the small areas between high and low tides | eastern 
Texas, N.prth Carolina , Georgia , south Alabama, and Florida are 
examples of large areas exposed at low tide 

Wh&nevar exposed land is found and there is sufficient 



molitura, plants will eoon oover. the bar*, soil. The lama Is 
true in large areas betweei^ high and ilow tide. Hardy types - 
of grasses whi eh. ean withstand thm salinity of the watftr seon 
covat ths akposed areas . Over a ^period of t'ltne the grasses 
die and deday and in decaying releasa organle\matsriali , 
iprotiln, minerals, etc. , whleh make food for simple animal 
forms. Ad a result of the great abundanoe of fbpd most types 
of aquatio animals that are Important to man breed In these 
food surplus areas* Because of the large numbers of smaller 
anlmal:s found there , larger aquatic animals are attracted since 
they live off the smaller animals, ' ' 

- ' . '^ '^ ■ \ ^ ' ^ " - \ * 

It ean be estimated that most/of man's present and future 
seafood supply eomes from the first %mfi to twenty'-flva miles 
at water offshore | therefore,- when ^man pollutes his. fresh 
water 'supply, this polluted material ^m. eventually dumped into 
th^ sea near the land, _ 

■ ■ ^ ' ^ • ^ ' ^' -^ ^ . . ' 

^" What efjeet is this having on the breeding grounds of aqua'- 
tic. life? Military pilots returning from training flights over 
the Gulf of MsKlco report that the water nsKt to the land Is 
discoldred. What does this, m^ean? 

As the aquatle life Is foreed out from the fertlie edges, 
of the sea, we must reallie the danger It poses to man*s 
©xygeff supply. If. the animal portion of the food ahain is In 
danglgr, what about, the platits w are the basl/s of all life 

on this planet? Are they being destroyed? 

Some Solutions to the Water Pollutlbn BrobJ em 

The first step in solving waiter pollution problems is to 
find out what organisations and teehnioal respurces are 
available to help restore a balance in the envlronmenti 
Secojadly, we must decide whether it is necessary to ellmi- . 
nate pollution completely or if the ©bjeetlve should be to 
reduce of fenslve odors , tastes and water colors to a level 
that would make.it. safe for human consumption * 



^Gfovernment 's Role ^ In Solving Water Pollution Problems 

Effective pollution control must start with orianiiatlontf 
that have legal jurisdiction over not only the source of water 
pollution but also the affeetad areaa. The only organlEatlons 
with such authority are the federal. State, and ideal govern- 
ments. Numerous laws have been passed on the national and 
state levels in an attempt to ^control water pollution. The 
latest law, the 1972 Water Pollution Control Acti'ls one of 
tha most comprehensive and potentially effective watfer pollu- 
tion control acts^ passed in the history of the United States , 
For the first time the 1972 Act extended the national program ^ 
to all navigable water bodies' in the Unitifid States . Intrastate 



previously coyared Interstate wa^^s , are 
■;0^^n by federal leglslatidn. : AlsO|^ systems of 

M limitations and national performance itand- j 

j;;; ard^^^ f industries and publlely owned was te trea]tmei:;t plants 
/ V ha^^^ the Irs t time. 

Ti V • The 1:972 law proclaimed two goals for the natloni first, 
k that wharevar possible w4ter should be clean anough £ or swlmmin 
3 -and ©thar recreation use and^clean enough. to protect fish^ 
v; sheiaflshp and wlldlifa by July lp- 1983| and saeond , that thera 
^ should ba no more dischargas whatsoever of pollu^tants iht© the 
nation's watarways by 19ff5. . ' , 

Why then is there such a major watar "pollution problem in. 
spi'^te of numarous antl-pollutlpn laws? Lake Eria, believed 
by many to bt a dying or dead laWa, ifl^a good example. Four 
stages and one Canadian-pTf^ov^inee connect with ^thls lake, but / 
each s.tate and- the province have regardad the lake as their 
; own private waste disposal area. Each has dumped tremaridous 
quantitias of was'te into the laka,» - Now it is as tlma ted that 
it will raka at reast 100 years for the balance to be ra-^ 
establishad in Lake Erie. Why did this happen if, there ware 
laws against the^dumping of waste into the lake? Many people = ^ 
think they have/the answer * . The private citizen who formerly 
fished in ,the>^ industries killed the lake* The 

indus tirta%representative would say city waste (sewage) killed 
the lake* Who is to blame? Why were the laws not enforced? 

Lack of operating funds has greatly hampered the enforce^ 
ment of the existing laws « While thousands of dollars ^ are 
needed on Kthe Iftate level and millions of dollars on the 
national level » mo^re federal monies may iiot be^ the answer. " 

The. national and state governments are> now moving to 
^ake gjollution control a higher priority within the various 
^aigeticieSp When this occurs, there are many^ additional things 
the governments can do. Some of these will be examined in the 
following pages. 

Comprehensive River Basin Water Standards and Pollution Control 

Only the national or state governments have the overall 
perapective to prepare and support comprehensive, river basin 
pollution programs . To Illustrate how such a program. would 
work| imagine that a river flows through unused forest lands 
from its point of origin to a city along the river which re-^ 
quires large quantities of drinking water i In the river baaing 
therefore, water standard and pollution control program s.tand- 
ards would be set up at various stages along. the river* When 
the river reaches the city, there would only have to be a 
• minlfium of water ^treatment because of safeguards controllln^g * 
. water pollution upriver* ^ 

As the . river flows t,o cities farth%.r downstream, extensive , 



jgWrntm eontrol measures would have to be maintained^ so that, the 
additional cities would ha.yt a source of drinking and industrial 
wate'r^. - . . ' ^ ' • ' ^ =. • i ■ 

\ . . ■ /. ' .■ ^ ■ > ' ^ .., ^ . ^- ' 

kz various points along thC river basin , soae water may. be 
used for ''irrigatlon/^of airicultural lands. The quality of water 
would not have to ba as high for agricultural purposes . In a . 
similar way, wildlifft areas would not require a high quality of 
water.' ; ' • - '^ • ' • - . \— " 

.= ' r , ' . ^ . " ' 

Thust the entire basin is under the eontrol of one agency* - 

That agency could control pollution all along the basin so that, 

hopefully, no one city would havi to use more than normal'water 

purif ieation Imeasures * This is the type of plan that is Being 

given seriousl ■Consideration in many areast There has been no 

satisfactory polution to the problem, as^^yet beeauae of )the ip" 

vplvement of many local governments* • , 

i ^ 

Government Research » 

The United States Governpent has access to the necessary 
technical skills, laborat:orleS\, and financial support to main-- 
tain research. The highly trained men and equipment of NASA 
are .balng used to solve soma of our water ppllutlon problems * ^ 
It has 'been suggas tad that ' gome ways in which the govarriment 
can contribute to solving pollution problems ara eKpandljig ' 
enf orcera'ient activities, astabllshing public . information can'- 
te^ to keep people informad about the laws, and taKing pol^^ 
luftrs until corrective measures are*taken. Government and ^ 
Industry must cooperate in parfactlng water pollution control 
ma as ur as and devices* ' 

Indus tries * Role In SolviiTg Water Pollution Problems 

Industries are designed to make profits* Ai a result 
American Industry continuously looks for potanfcial market . 
areas for its products i and| whan it finds markets much re-* 
search Is done to , make the product the best or the most attrac^ 
tiva avallabie In that area. There is continuous resaarch to 
keep any advantage possassed by an industry in the market area* 
Many industries, therefore , are leaders in davaloplng water 
pollution control measures* ' " , 

— ^ One s t^tfl plan fupplias low price 

steal to the de^?aloping Los Angelas markat, The cit^y requires.^ 
almost all of t'ha avallable\ water for domestic ^purposes . As 
a result of the locfetional advantage, the stael company modl^ 
fled its coolltij jystam so that liquid sewage from the? city a 
could be used luv cooling of the furnaces* Waste wfltar .was 
usied, a^d ■ the ^Ivaax. of the furnaces helped to speed up the decay 
bf^ the^ organic wast??, in the sewage.^ 
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vv^fei Another mill on ; east coast found^ that it. was 

also ifaalng^^^^^^ of rapidly ©xpanding urban 

jsreas^. The steel mill modified itm cooling system 'so that sea- 
water^ could be used — the first time salt water was used for 
cooling in W majoj^ lTiHiigft'y jri fh*^ TTnlf^d Stages* 

Indus trial concerns have also developed wtt:^.r treatment 
systems which can reduce all common pollutants ^ f^ven mercury* 

- ' Some qfjjbh industries have found that tons 

of anSmal waste can be processed tp produceya very important 
resou; ^e methane^ or wh^at is' normally called natural ga^. 
One scientist reports that the average 2,250 tons of waste 
produced daily by approximately 100,000 cattle could gene-- 
rate, ^enough natural gas tol serve the needs of a city of 

i ' ■ ■ . . . . ■ ■ ^ ' ■ ^ . : ■. ^ ^ * ■ ■ ^ . 

The above examples point to what extent Indus tries will 
\go to try-to maintain a^ fa|vorable location . The examples also 
illustrate that indujtriesi know more about the limits of tech-^ 
nology as applied to tl^iri production. The steel /plant using 
s\eawater had the best, knowledge of what changes would have 
to be mmde fro make their processing adaptable to the area in ^ 
which they were going to^ locate # Indus try has well-^equipped i 
laporatorles and the trained personnei to develop ways to 
comtrol pollution caused by their particular wastei 

\ Many in^du¥tries h^ve TLnve^^^ re-^ . 

seai^ch and control of water waste i Th'e main problem is the 
very high cost of ins t allation and maintaining the^ filtration- 
systlpms. Should ^e expect Industry to pay for It? Because 
of the expense and the fact that industries are serving mankind, 
with \products and processes, th^; ceritiral/4uestion must be should 
the individual be willing to sup,|ort industry in its pollution 
pontr^l ,activitlesl . ^ ' ^ ' ^ / 

Municipalities' Role in Solving Water Pollution Problems ' 
\' ' . I ' ' ^. ^ 

s TheV dumping of raw o^ ntreated municipal waste into water-- 
ways isi. one of the greatest water pollution problems. The 
upgrad/lng of treatment facilltie^ is the best way to elimi-^ 
nate the municipal waste problemi 

In a^ attempt to eliminate the phosphate detergent problem 
some cities have: Imposed Immediajte bans on the sale , of deter- 
gents w_lth phosphate With additional research it is very 
likely that some substitute 'will, bt found. As a consumer of . 
phosphate . detergent we mus t ask-iou'rielves if we are willing 
to accept less "whiteness" in oi^r clothing . 

The Individual • s Responsibility in Water Ppllution Control 
. Governments , llndust ry , and municipalities are' made up of ^ 




Individuals, Just as each student In a room Is an indlviduaiV 
he ±8-8tlll part of a clan's* Sach student therefore , will 
- hava to decide how inuch Effort he wants to put forth in .helping 
to ©ake and keep the enviifonnent an -enjoyabie place in which to 
llye> In three years most of the members of this class will be 
eligible to vote in^ the^ .next p tesl'dent lal eiection. Before a 
vote is cast ,\most voters will seffc to; find out all t4iay can • 
about^ the candidates V The same is true with pollution * Once 
the Individual has the^ f^acts, then it is up to that person to 
make a decision. / 

Many groups have been formed t^ha_t off©^, participation 
wojrklng for a b>etter environment. The Sierra Club |. Natioi 
Wildlife Flederation I and many other or ganlEations have tal 
a positlvei stand in making people aware of the possible 
gers to our environment, ^ The determined rtand of envlroi 
mentallsts j against the^ proposed trans-riorida canal and /the 
Alaskan oil pipeline has focused enough pubric attention on 
these projects to cause a review of their posslbie harm to 
the. ecological balance in the af f ected ;areas . Because of this 
concern the t tans-^Florlda feanal has been cancalled| and 5 until 
the energy ,1 crisis and oil emergency in 1974, there was some* 
question as to whether oil" compartles would be given permission 
to build the Alaskan oil pipeline. 

these \ environmental organlaat ions bring law suits to pre-- ^ 
' serveiand protect the quality of our natural 1 resources * The 
Sierra Club is particularly active In initiating court suits 
to protect the environaentt Just recently a ;suit was brought 
by the Club to force mining companies to stop: -building entry 
roads through. the redwood forest areas, of California* The 
Sierra Club\ and other conservation groups seek, to protect 
the envlronaent through alerting the publio* 

1 . Most of the fish kills In tha state have^'^betn reported by 
fishermen* They in turn ' alerted, the proper attt^orities whb 
in many cases were able to prevent more fls^h! kills * One in- 
dividual in. action can do much to preserve the 'environment. . 

Other indfviduals fiave Initiated drives 'to (clean up rlv^r 
banks and clean; out rivers* Know the laws. Tlie freedom of ^ 
one individual stops whei^ he Infringes on thei ireedom of j 
another. \ 

^ The above examples are only a few of the things that can 
be done. Once again it is necessary to repeat that priorities 
are of vital Importance. \ 

Perhaps the need for us to demonstrate concern was best 
' expressed by Adlal Stevenson , former United States ambassador 
^to the United Nations, In a speecti before that body in 195^ 
when he said , "We trdvel together ,\ passengers on a little 
^ * spaceship dependent \on its vulnerable resources , * * , preserved 
. from annihilation only by the care, work, and love we give: \ 
'our . fragile craf fc . 
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j ^ ' . CHAPTER NINE . ' V ^ " ^-^^ - 

r " ■ ' ' . energy = -\ 

Thi d^mamd for energy is increasing at an ^aceeleratlng rate/ ' 
bacausf the Urilted States is the moat industriatiged nation' 
the i?o^d* While it took^a half, century (froa IttfO to 1950) for 
our annual to$al maargy eonsumption (eKpressed in barrels ^o£ oil 
^per day) to increase from 4 million to ^16 million, it too.k:,only 
r2q yaarp for' ^^ha 16 million to l.nerease to 32 million. If wa . 
should^ aontinue .to. increass ensrgy oonsucption at thase rates , ^ 
we could hit the^equiyalent of 64 million barrels per day t»y the * 
late 1980*s. This tffemendoua increase in demand has rapidly out- 
distanced th% availably* domestic supply^ Energy eonseryatldn | 
has liecome a mua,t, Blackputp and brownouts raf lac t tiie acuten^s?< 
of tha^ shortage of electric power. The President's request in > 
1974 for a fl^w percent voluntary reduction in energy consump- 
tion was an indicator of the sifelonal priority* We muB.t search 
out new sources, atfdi examine Innoveitlvfj techniques that^ will 
assist in making available the additional energy this,^nation^ 
'neads% ' / ' ' ' ^ ^ . . \ - \ ' : ' ^ . - 

The majot sources of domes tic anergy during 1972 were pet-ror 
leum (46 percent), natural gas (32 percent), coal (17 ^erdent) , \ 
hydropower ^percent >^ and nuclear power (1 parcent) * By the . ^ 
;end of this century nucle'ar power is eKpactad to provide 60 per- 
jcent of electricity ganaration and 30 percant^of the total energj 

\ \ By 1985, if present trends aire i allowed to .continue, the . 
United Statea ;wpuld have to impdrt|from 50 to ' 60 percent of its 
total oil supply, ana 30 to 40 percent of this 'iaay have to be 
from Easterp Hemisphere sources. I - . [ , 

, \ - ' ^ . , '\ ■ V ; ■ ■ ■ ^ ' ' • ' 

/ The off shots areas of the United Stages ara^|timatad to 
contain 186 Mlllon barrels oft crude oil and over 844 trillion ^ 
cubic feet of natural gas rasourcasi which are recoverable iwlth 
existing; techn5ltf|y,^ These amounts reprasant approximately 40 
percent of the \^nat ion ' s total undiscovered oil and gas resarvas 
and' offer promising opportunities, since most onshore -areas . 
hava already .b'4an explored and developed. 

The dlsc6ve:jLy| ©f'^il in Alaska was announced in February, 
1968 * Curyj|^;^iftimate that there are . 10 billion -barrels ; 

of/ proved' ^fitfjaty^^ Slope. ' Now that construe- 

tion_Jha^s B^^t^h-^/J?fcwb and one -half to three years will be required , 
before delivi^y'^s pos rnltlal production will be 600,000 

barrels pe^ .day ,\ .rlsln^g to two million barrels par day in fivi 

. Oil shale is the moat significant energy resource *known to 
e^eijat in thr' world, with possible resources eKce\edlng two trlllion^ 
bar'fpl^s. of hydrocarbons cori'tained in the sadlmantary formations ^ 
of the Rocky *fciur^aln States , specifically Colorado, Utah, , and 
Wyoming. Ai^ 3^ti«iated 600 jblllion barrels of oil could be 



commercially produced from oil shale under technological deve- 
lopment already achieved , of which 80 billion barrels are 
easily accesaibla . / . 

Of the^ 11 mlllio^ acres of land containing oil shale de- 
posits cdnsidered td be of potential commerctal valued some 
8.3 million acres (dibout 72 percent) are owned by the Federal 
^Government. These ^re primarily "public landR" managed for 
multiple-use purposes by the Department of the Interlbr* 

In 1972 production of bituminous coal and lignite; was es- 
timated at 590 mlllkon tons, compared with 603 million tons in 
1970. Afr present rlates of consumpt ion , known reserves could 
supply the nation's energy needs for at least 300 years. Coal 
pre ^.ntly supplies less than 20 percent of our energy demands. 
Production has remained relatively level over the *past several 
years despite rapiAy Innreaslng . energy requirements. This 
stagnation has been attributed to some degree to health and 
safety standards, environmental restrictions on the sulphur 
content of coal, possible restrictions on strip mining, ands 
until recently, price controls, 

Geothermal energy is the natural hftat of the earth. / Water 
and steam serve to transfer :he heat to the earth ' s surf ace . . 
These areas of heat concentration may be tapped and Utilized 
as a source of .inergy.. 

It la ^antlcipkted that about 4 , 000 MW Cmegawatt) of geo- 
thermal electrical capacity will be avadlable by the year 1985, 
This is legs than one percent of our total energy needs. By 
the year 2000,. geothermal energy is eKpected to coatrlbute as 
much as 1.5 percent to our total energy needs* Technological 
breakthroughs may Increase the. contribution oi geothermal 
ener^ysto our. total power supply. u ^ 

The worid's first" nuclear reactor achieved Initial operation 
in ehlcago on Recember 2, 1942, launching a new tecjinology . By 
1973 there were 30 nuclear power plants in operation, 60 were 
under construction, and 75 others had been ordered. 

' Nuclear . power ^ now providing about one percent "of the / 
nation^s electricity , will account .for up to 25 percent by 
1983, and up to 60 percent by the end of the century. Thus, 
t'he current nuclear capacity ot about 14 million KW Is expected 
to g^ow to l.:2 billion KW by the year 2000, 

The research and davelopment phase of the solar energy pro^ 
blem will increase from an expenditure of $4 million in 1973 to 
^ $12 million , in 1974 , The program will be administered by the . 
NatlonaJL ' Science Foundation and will emphasize the development 

of solar energy for j ^ \ , i 

, ■ ,"»»*. ' - ' 

' , Heating and^^cooling of • buililsngs 

' X Producing rand cohverting organic jflaterlals; to fuels' 
;^ Generating electricity = ' 
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The entire Wforld faces energy-r,elated\ problems similar to 
those faded by t^e United States* Gre^tet international co- 
operation is needed If these problems aire co be solved. 
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; CHAPTER TEN 



DRUG ABUSE PROBLEMS 
Introduction 

Man discovered through the ages that certain plants seemed • 
useful to easa^ pain, heal sores, and cure disease* It ^^as also 
found that certain naturally occurring ' substances produced 
Intoxicating effects and feelings of euphoria or well-beiiug. 
Soon It was evidfent' that these early drugs could have harTia,ful 
effects if used improperly . Drug abuse was born of man^s In- 
ability to control liis use of drugs, i 

^ / \ ■ ■ . • • ■ ^ 

There has been a considerable' change in the U. S, from 
early 'uae of simple compounds to the industry that manufactures 
packages and legally sells drugs that cost over six billion: 
dollars per year. The drug iiidustry consists not only of manu^- 
facturing firms, but also includes a distribution system which 
gets the drugs from factories to pharmacies and finally to the 
consumer * : ' 

In 1974 more than 250 million pTiiscrlp tlohs were filled by 
pharmacists. One survey shows fch^t 25 percent of all American 
women over the agfc of 30 have p%^eav5rip tlons for amphetamines 
(diet pills) or barbiturates (sleeping pills), Americans con- 
sume nearly 30 million pounds of aspirin each year, or almos^tf 
seven pounds for every person In the United States. When one 
adds the cost of drugs, aicqhel i, . and tobacco to the legal drug 
preparations, the total, fuiads expended for tha purchase of se- 
lected legal drugs and drug products are over. 32 1/2 billion 
dollars per year or $161 for every man, woman, and child , in the 
United States. 

Drug Addict ion ' 

It is estimated that the American economy loses several 
blllion^dollars each year to the retail trade in Illegal drugs, 
f mrt of this great losp Is due to problems of drug addicti n. 

^ ' . ^ ■ ■■ - 

The cost of addiction may be grouped Into three categorleat 
(1) The cost to the drug dependent person to support his habit 
; ecent studies estimate that the daily" cost of supporting an 
addiction has ranged from $20 to $100 dally, depending ^.on the 
location and the availability of drugs , (2) The cost to the 
community for property stolen by drug dependent people In 
order to support a $20 to $100 a day habit, the drug dependent 
pctrson must s.teal property amounting to from two, and one-half 
io five times the actual, coat yof his habit. This total coit 
may run between ona and two billion dollars per year for the 

NOTES ^Definitions of those words underlined will be found in , 
a glossary at theyend of ^hls section. 



nation. (3) ^fhe eost to our eommunity for the arrest, detantiorip 
trial, probatSfott, imprieonman t , parole, and rehabilitation of 
drug dependant paopla. Welfare support for families of abuaera 
costs hundreds of millions of dollars. Yearly drug treatment 
expenses have reached $650 million in addition to $475 million 
neceisary in ptoeessini drug dependent person . * In addition, 
tht Federal Governttent spends nea^rly $115 milltcn enforcing laws 
against' illegal import aidon , mantif aeture , dt s t r ibutlon , and pos- 
session of narcotles and dbngeroug drugs* . 



- prugxabuse not onlf af fleets the eeo^nomy in dlreet co its but 
is now ' r^cognl^ed as a major problem for people in busihess and 
industry.' Commonly cited problems with employees in rank order 
mre absenteelsmp . turnover, deqreased product ion , theft, and low 
morale . ^ 

Drug abuse in. the yniteld Stattes has produced a national 
.health crisis that has toucheidl all sectors of oar society. / Each 
yfar thousands of people develop diseases such as cancer and 
emphysema associated with 1 chronic tobacco usage i eirrhails of " 
the liver, malnutrition, and nerve cell dam^^ge associated with 
amphetamine and alcohol abuse* Simple compoundf such as aspirin 
are o-^ten misused^ Aspirin poisoning is vSL'y common among chil^ 
dren 'and adult overdose many times results in ^malnutritipn and/or 
stSmach ulcers » Some two hundred deaths trom, ,^^pirln overdose 
are reported each year. In addition to phyr I'giil'^^ drug 
abusers many times suffer emotional disorders. Slie^ connected 
to their drug use* Aldltioiial burdens ave^piaced on society by 
drug dependent people who have become unable to work an.d muitf be 
.cared for by society* A concerted effort on .the part of adults 
and youth's will be required If thn Amartcan public ' is to make, 
progress in the reductlcn of the drug abuse problem. It is Im- 
portant that people understand the nature and effects of chemicals 
to which they are likely to. beVfcxposed * They should realize that 
any chemical used in a way ctheu.* than that prescribed by a physi- 
cian, as instructed by labeling ,^or,. that is ptiscrlbed for another 
person, is "drug misuse* ' 

^ Alcohol 

. The number one dfug o_f abuse in Amer^tca today is ethyl alcohol , 
w^hich is the ^active ingredient in all alcoholic beverages. Alco- 
holism is One of t>< leading health problems in the United States, 
There art appropfmately nine million alcoholics in Amerlca/and it 
has been estlmat^ed .that\from 65 to 85 percent of the adult popu-^ 
latlon drinks, at one time or another* One out of every fifteen 

drinkers becomes an alcoholic * ^ . , 

...... / " " " ■ ■ , ■ = 

An important characteristic of alcohol , also called ethinol, 
is that it does not have to be digested before being yabsprbed ^ 
(visual 114.).." Upon consumption, the surface tissues of the 
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aiimeiitary canal (intestinal tract) are the first to be i rl- 
tated« Thia occutm even bef pre absorp tipn . ' iS" 

The rate of absorption depencls on several factors i the 
amount of alcohol coniumedp the rate of consump ti^.^n , the alie 
of the person, the amount of food in the stonachj and other 
possible factors. For example, the larger the persou, the 
slower thf absorption process. There j^s a phenomenon which 
may oacur in the stomachs of some people. Drinking ca^ cause 
the pyloric v^lve (the opening leading from the stomach to the 
small intestine) in the stomach to become spastic in the process 
of closing! thus I the drinker may become nauseated. This coa- 
dition is known as pyloro spasm and helps to keep the person 
fr*:im drinking eKcesslvely , 

Absorption from the stomach is relatively sloW| but becomes 
rapid in the small Intestine and is rapid in tlie remainder of 
the system. As thls^ process is occurringp respiration (the ' 
process of breathing and using OKygen) may be stimulated if 
moderate amounts of alcohol are consumedi however, large ddres 
will produce depression. 

The alcohol is stored in the tissues, until burned up (mikta-- 
boli^ed) but most of the metabolllsffi takes place in the liver* 
It, is unclear what alcohol actually does to the liver. It is 
commonly accepted that chronic use may lead to fatt^ livers aud 
a condition known as cirrhosis p but this disease may result 
from vitamin deficiency and malnutrition rather than trom the 
alcohol Itself. Most chronic abusers of alcoho a do tot mdt 
properly when they are drinking. Ultimately the alcohol will 
be carried by the blood to the brain. ' 

Controversy continues concerning whether alcohol destroys 
brain cells. Due to a number of factors it Is difficult to 
discover precisely what does happen in this reapr*'^tr accord « 
ing to the American Medical Association "Actual and irrr- 
versible cortical tissue de^s true tioh (brain; damage) 1^ found 
eventually after sustained, heavy drinking. There may alfu.be 
degeneration (loss of function) of peripheral (lyln.i close to 
the surface of the skin) nerve tissue. These processves may or 
may not be the rpsult of the direct action of alcohol* Nutri- 
tional deficiencies and/or repeated head injuries may be con- 
tributors # " \ 

Alcohol' is popular because with many people it temporarily 
reduces tension* Even though it' Is' readily accepted and widely 
avallable|. it is a potentially dangerous drug. Chronl i use is 
harmful to both the individual and the society in which he livej 

t ' ':" Tobacco " 

' 'y . ■ ' y ■ ' ^ / ^ - ■ ' ■ , .-'=-• 

Despite the fact the. Surgeon Geheral has d|termlned that 



cigaretta smoking is dangerous t© one 'a health, the American 

pilblici continues to awoke at an increasing rate* The discovery 

th4t smoking Is a haamrd to heaith la the result of over 30 years^ 

pf rsa^ftT'ah and Is/su-iorted by every medical and health a^ncy ^ = 

iKV the world (visual ll5) , Besides cigarette smoking being the 

major cause of lung cancer, it is also linked with heart disease,' 

circulatory impairment, -chronic bronchitis , and emphysema* Tpo 

few smokers realise the degree and extent pf health damage associ-' / - 

ated with cigarette smoking* "Early morning hacking*' and "smoker's \- 

coughs" are. so common that millions of Americans consider these ^ 

/■BOtmal*' rather than signals that warn of dapage to the.body. 

Each day In the United States, 250 people die from heart at tacks , 

100 trpm lung cancer and 150 from qthfer cigarette-related diseases^ 

.Although tobacco contains more than 100 compouiids , nicotine, » ^ 
a poisonbus liquid , is its principal agent and produces the drug 
effect that makes smoking hab tt-f ormingt ^ If 50 milligrams ; of nlco-^. J 
tine were injected' into a vein, the results could be fatal to a 
human beingi But a person could not reasonably smpke enough ciga^ ' 
rettes at ' one time to die of nlcotlnfe poisoning * The nicotine found ' 
111 cigarette smoke prevents the whipping action of the cilia that ^f-- 
line the bronchial tubes (those tubes leading from the throat to the ; 
lungs). This may be disastereu^s since the wave-^like motion of the 
^cllia propels the mucus that traps ioreign materials toward the ; 
throat where It can be remoyed* The smoker \s cough is a result, of 
this action, . * 




. In addition to nicotine, totiacc^. smoke also contains carbon 
monoxide (a* poisonous gas) and carcinogens ( cancer— causing mat eri^ 
als). Although the amount of ' carclnogeniq chemicals found in to- 
bacco Is small, they cause constant irritation and over a period o^ 
time can change, normal cella^ into cancerous cells . As the smoke / 
travels through the trachea ^voice. boK) to^ the bronchial tubes and 
Into the lungs I carcinogenic,''particles are deposited along the way. 
The accumulation la especially abundant oh the lining of the bron.-- 
cMlal tubes* Thls^ is where most ca^es of human* lung cancer origin-- 
ate. If one inhaled the smoke of a pack . of cigarettes a day, he 
would inhale eight quarts of cancer-rpr oduclng tar in ten years, 
interestingly enough, the risk. oJ ^lung cancer increases With the / ; 
duration o f smoking . and number of cigarettes smioked per 4ay , but 
is diminished by discontinuing smoking, ^ ' 

- Tobacco smoking affects the body ih many other ways.. The^ 
beginning smoker may feel dlEzy and nauseated because nicotine 
affects the vomiting center in the brain (medulla) and the; \- \ " - ■ 
labyrinth (aspiral canal fille4 with fluid) in the ear which 
help^ maintain body equilibrium (balance) * Tolerance to this ; 
later develops, Smotlng , by , causing cons trictlon Cnarrowing)* 
of the blooE vessels of the skin, causes a decreased blood flow ^ ' 
to the skin* It algo places 'an extra strain on the' heart by / • 

increasUng blood press are and heart rate. Many pregnan't womenV .J 
do not r^esllge that when they ^smoke^ the nicotin e passe s from ' . ' ■ > 

^ ' \ \ ^- : ' = . • . ■ - ' ^ \.. • 



Dea*h Rates of Cigarette Smokers 
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Sfliokers have higher deith Ntes than non-/ / 
smokers. Note that the heirt di^ise diiUi 
' nteMs twee as high for imokers eompared 
to nonsmakers and thi tngtincir ratB, 
nearVeignt times higher. Sei: National, Dan- 
'cir Institute Monograph 19, pp. 127-204, 
1988. ' ! 
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the aothrnr Into the unborn child 

Pipe and cigar smoking is not as hazardous to health as 
cigarette sooklng and the overall death rate is about equal 
to those of a nonsmoker if the smoke is not inhaled. But for 
those who smoke heavl3y or inhale, the health hazards are even 
greater than those of cigarette smokers « The risk of devslop-^ 
ing lip cancer and cancer of the mouth and esophagus (the tube 
leading from the mouth to the stpmach) is especially giiat among 
pipe and cigar smokers • ' 

Research is underway to help the smoker quit, cut down on 
smoking* or at least make it safer* There are non-tobacco 
products on the market that are made from vegetable leaves 
that' do not contain nicotine but do produce tars . Some clga^ 
rettes have a lower tar. and nicotine yield and the filter tip; 
found on many brands helps eliminate the tar ♦ The smoker would 
help himself if he would not smoke the cigarette all the way 
down because the tar and nicotine become trapped near the end. 
If he could give up cigarettes completely, he would feel. better, 
breathe easier and, live longer. 



Marijuana 

The active ingredient in marijuana that Is thought to cause 
the "high" is known as THC (tetrahydrocannabinol)^ ^ This was 
fi^st idfentified In 1964 and chemically produced In 1966, This 
chemical is unique to the cannabis (marijuana) plant. Cannabis 
sativa (visual 116) . (Cannabla indica , Cannabis americana^ \ 
and Cannabis meKlcana, refer to where the plant Is grown; India. 
Americai and Mexico respectively,) Recept research has shown 
that marijuana contains chemicals Bimilar to those found in 
tobacco which convert to carcinogens (cancer producing agents) 
when smoked* It can causs lung cancer and there is also evir 
dence that it may causi emphysema* = - 

The marijuana smp'^er differs from the clgarettii smoker In 
that he holds the smoke In his lungs for a much longer time and 
he smokas the marijuana cigarette down to a mu^h shorter length. 
Holding the smoke In the lungs for a longer period ^of time and 
smoking the butt down to a very short stub where mo'^st of the 
tars have accumulated J is one of the major reasons cancer and 
emphysema are beginning to show with marijuana use . ^ ' 

As" every parson is chemically and physically unique , so la 
his raactioh to /smoking marijuana* When gmokad , marl juana rapid 
1^ enters the blpodstream/ At this point ther©' are several 
factors that affect the experience achieved by the user* They 
are (1) the emotional attitude of the user, (2) the environment 
in which the drug; is used, (3) the dcsage of the tfrug, and (4) 
the personality of the user, / ^ - 





Figure 2.13 Marijuana plant (Cannabli satlva). (A) Cannabli iatlva drawn 
from a young potted plant. It grows to a height of from 3 to 16 feet. The live 
green plant hat a ehapaGteriitie ©dor, is sticky to the touohj and is oovered 
with fine hairs that are barely visible to the naked eyt. The flowers, qf the 
female plants form irregular qluiteri eontaining light, yellow-green seeds. The 
stalks and items are used in the textile Industry for the manufaeture of ropej 
twine, matSj bagSj and oertain grades of. coarse, paper, (B) The leaves are 
compoundj of from five to eleven (always an unaven number), leaflets or 
lobes ejctending from 2 jo 6 inches from t,he centef diagonally to the edges, 
The two outer lobes are always very small compared with the others. The 
tnnf is denp nreeri on the upper side and a lighlor green on the iower side. 
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. y.lS ^ A flowering branch of the eoea plant (irythroxylon eoaa), a 

''«^hrub or small tree which grows io 12 to 15 feet. The drug cocaine is ex- 
, traeted'ffom the leaves. 

' Visual 117 ^ 
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At timee an unpleasant experience ie produeed by marijuana* 
Instead of achieving the euphoria desired, the oppoilt'e occurs. 
The user becoin©.s depreased^ and experlencas self-pity, ( Hal 1 u 
clna t Ions some times occur when the marl j uana is except ion ally 
potent or it has been lac^d with some hallucinogenic drug such 
as LSD* ) 



Concentrated marijuana research is Just beglnttlng and inter-^ 
eating results are doming to the surface. One symptom that seems ^ 
common to many chronic users is memory lapses. The user will 
have no recollection of certain periods of time. The amot Ivat ional 
syndrome, where the regular uaer loaes Interest in everything 
worthwhile and drops out of society, is a major concern and 
seems to b^ common to many chronic users* In this condition the 
U3*er loses intereat in his grades, his dress ^ his frianda and 
becomes totally involved in continuing his marl juana , use . , ^ 

The physical, effects of marijuana vary from usef to uaer» 
but several seem common to m3%t marijuana usera. Cannabis 
affects the eyea in several ways. Bloodshot eyea seem common ; 
to all users* Paralysis of the ocular (eye) muscles which con- 
trol eye movement has been reported. 

' ■ \ ■ ^ 

'Evidence la, beginning to appear indiaating that\the 'cohtinued 
use of marijuana may inhibit the production of eniym^s (aubstances 
necesaary to combat dlaeasT) in the liver. It appeara that re- 
gular marijuana use cmi^ea the liver to be less effective in me-" 
t^bpllEing drugs used medically | thus , there is danger o4 overdose 
of regular medication due to the Inhibiting ef fecta of marijuana 
on the liver* Th'ls is not due. to the THC^ but from one of the ^ 
other substances in the gum-like renin of the cannabis plant , 
cannabldlol* One of the most unusual reported ef facta la the 
enaargement of bteaata in males (gynecomastia) caused by th^ con- 
Dinued uae of marijuana^ -The delta 9 tetrahydrocannabinol (THC) 
is Very similar to the female hormone Estradiol and when taken 
In high dosage over a long period of time could cause a female- > 
like effect on a male user* - - \ , ^ ^ ^ 

Chronic use of marijuana se^eips. to produce symptoms similar 
to - those of encephalitis lethargica inflamatlon of the lin- 

ing of the bratm which causes extreme lethargy (total Indifference)^ 
revetsal of sleep rhythms; .halluclnat iona , and loaa of memory* 
Thia brain atrophy la ^pomparM to damage incurred when the irain — 
receives a severe ^,bldw the resulting damage ia irre^ey alble * 

In experimenta ^comparing /the effects of cannabia and alcohol , 
o.n drlying,- It*^ was Tfound that cannabla usiirs had pore errors and 
. slbwar perfofmarice ; than the alcohol us%r when given equivalent 



ideas I attitudes I and facts» depend on the source that ia retfd and 
vary ;Erom harmless to very harmful* At this time; thetr Is.not 
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enough hard-core evidence to swing the marij nana pendulum in 
either direction, although recent evidence Indicates that marl-^ 
juana may be sore dangerous than alcohol or tobacco. Research 
Oil the cannabis plant and on the effects of marijuana to the user 
: is still in the early stages of development, 

\ Depressants (Sedatlva-Hypnotlcs) . 

Barbituratcss are the nost widely abused aaong the depresaant 
drugs. Barbiturates were Introduced Into medicine in 1903 by 
two German scientists. Their discovery, called Veronal, was 
offered as a conitrollable meaps of depressing the central nervous 
syateo to any desired degree from slight sedation (calming) to 
deep aneathesia (sleep). , , 

As early as 1937,^ the American Modlcal Aasociatlon took liate 
of the "Evils from Promiscuous Use of Barbituric Acid and Deri- 
vative Drugs-,." According to the AMA, report, these evils include 
habit formations, substitution of drugs fqr alcoholic beverages ' 
for drunken episodes, and use of the drugs for successful as 
well as unsuceessful suicidal attempts. By 1949, about one 
;quarter ofyall poisoning cases admitted to hospitals in the 
6«lted States, were due to acute Intoxication from barbiturates; 
and sleeping pills c»used more deaths, either by ac ildental over- 
dose or by suicidal Intent, .than any other poison. The Germans 
first recognized the addiction to barbiturates. Including with - , \ 
'^'^wal symptoms consisting of convulslonB and a condition re- 
senbld^g alcbhollc delirium tremens.. ^ ; 

- ■ ; ' \:_ , . : , ' — - ^- 

Barbiturates depress the central nervous system and are pre- 
scribed in small deaes to Induce saeep. They are' also valuable » 
In cases of acute anxiety , . hyperthyroidism , and high blood pres- 
sure. Due to their s&datlve effects, barbiturates are used to 
treat Both physical and mental illnesses. 

There is a class of depressant Idruga which are neither har^i- 
turates nor tranquilizers. One In particular, methaqualone , is 
elasslfled^ as a sedative-hypnotic . Chemically It Is not a ba,tbl- 
Burate; but Its ^ff acts are reaarkafcly similar. It Is prescribed 
generally for Insomnia but it has b ien combined 'wlch varlouB' other 
.drugs fnd -used to treat pepftlc (stomach) ulcera, obesity, gaatro - " 
enterltla. aivd a host of/ other disorders. Althoug}i aethaqualone's ' 
effects are similar to those of barbiturates, If ^jpears to act 
on a different central nervaus system site. The- eKact mechanism 
■by ^chlch it exerts Its effects Is Viiot. fully understood. The , = 
chronic user of methaqu^lone can develop tolerance to its effects 
and physical- addiction Is not uncoamoh. Withdrawal symptoms . 
consist of "headache, anorexia, nausea, and abdominal cramns." 
Again, as with ba^^iturat^s , one does" no t develop ' complete toler- „ 
j^nce to the amojint necessary ' for a fatal overdose. Death may 
occur from convulsions or respiratory arrest (failure of breathing) 
A stiibstantialnumber of deaths have been reported from mixing mctha 
qualone i^^d alpohol. - , \ 
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' The first use of amphetamines oeGurred in 1930. They were 
actually first used by the government to stimulate more produc- 
tive war efforts on the part of the civilians and military per- 
sonnel during World War II. Their use Increased after World War 
II to a ^major abuse especially involving teenagers. 

Amphetamlneff are drugs that act as stimulants on the nef.vous 
system and cause a loss of appetite and\ insomnla t They ^ are us'ea" 
for diet control, narcolepsy (an overwhelming need for sleep), 
and help^ih the control of Parkinson's diseasfe which is a form of 
paralysis. - , 



Heavy users of the. drug take It for its stimulating effect in 
order to remain awake' for ; long^ periods of ^time* Trjick drivers ^ 
athletes, college, student's , teenagers, and, average hcusewives 
have been found to use the drug to eKcess* College students and 
even some high school students take excessive amounta of ampheta- 
mineSj especially during examination periods # It has been said 
that some sttidentSi by taking the drug, have ^gohe without sleep 
for four to five days at a time. However, if the effects of the 
drug should wear of f (especially during the examtnat ion) , t he 
student would become completely exhausted an^ his mind may be- 
come blank , 

; ^ \ . \i ■ ^ ^ 

Stn'cei the body develops a tole ranee to the drug it is neces-* 
sary for ,the users to increase their dosages to experle'nce' the . 
desired ^f feats. 4 When^ under the effecttf of the drug, a person 
may becomfe excited ,\ talkative , and his hands may tremble. His 
eyes are ; affected to the point that the pupils Qf tthe^ eyes become 
enlargedjand the body experiences heavy perspiration . ' . , 

! H ^ ^ i % ' 

In serious cases a drug psychosis^ (mtental Idlsorderj ^ devjelops 
with delusions and hallucinations , both audito;ry (heariffg) and 
vlfual (^lght)y Continued abuse of amphetamines can cause h*igh, 
blood pressure , abnormal heart beats, and pgssibly a severe 
emotional disturbance characterised by unreasonable fears knbwn^ 
as paranqid behavior^ ' ^ ^ ' L 



Speed 



is the slang f or methamphe t amln> * ^Many tlmes,-Ur^ain 



damage and heart disease result from t>/ use 'of the^drug* 

CocaJ^ne is a stimulant 4rug. It is one of the tol^dest .druts 
used by nan. \It comes from^the leaye^ of the coca sKru'^b and was 
used by the Spanish and Ineas of Peru (visual ! 117 ) . People 
who live in the high Andej| of ■ Peru' and Boll^vli find the warm 
St ImulaMon- brought on by the use of the drug a physical /help 
against the coliv fatigue, and hungei o^ the mountains * It 
was once used as- a local .anesthetic in oral and nasal s 



but has been replaced by less .^arigerous drugs 



irgeryT^ 



^ Physitaal' dependence and tolerance ^do not develop in the^ 
abuser of cocain, but psychol-bglcal dependence does. Depression , 
artrf ^^1 iif^lnatlons may persist^ after^ a person ystops^^^he^^^^^^^^ of 



and hall 
cocaine 
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Volatile Substances 

There are a number of volatile subBtances that may not be 
conaidfcsred drugs but becaus* they are tncountarad many time's 
in the drug scena they should be glv«n special tonsideratlon . 
These substances are vatlous inhalants such as glue, gasoline, 
paint thinner, .lljhter fluid, afrosol spray, claaning fluid, 
nail polish r&m'over. Insecticides, and quite a number of othars 
The average of a glue sniffer or Inhaler Is between eiRht 
and elghtsen. , : . - . ■ ' 

■ -. ■ i" , ' . 

•Upon becomirig "high" from inhaling fumes, a person may 
experience excitement and pxhllaration resembling the first 
phase' cf alcohol intoxication,. The following effects may ' 
also be promljient! (1) blvirred vision, (2) ringing ears,, 
<3) staggering, -(4) slurred speech, (5) tissue irritation from 
contact, (6) nausea, (7) dl^zlnesb, (8) shaklness, (9) muscle 
spasms, and (10) posalble hallucinations. Repeated use can', 
cours|p, lead to psychological dependence. 

Therrf are al'so some -nedical problems which may arise as a 
result j^tff using inhalants.. One possible Bompllcatlon is death 
by suf^|;DatiQn or depression of respiration. There have also 
been reports /Of a severe type of anemia which may be developed 
in those who ha,ve' Inherited a defect of the blood cells called 
"aiekleeell anemia." Glue sniffing can cause damage to the 
kldneyg, liver, heart, blood, nervous system, and the marrow 
of the bone. / 

. _ i- . . ■ . 
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K_ ^ Hallucinbgana 

. An hap.lueln©gan or psy^hedalie drug .is. onfe that has mind- 
alt^'rlng propBrtles' and producfts hallueinatiQns . There are a 
number of drugs, most of which ire illegitimate, that fall into 
,tx|iis category* The user of hallueinogans usually enters into 
a state which is removed from real IW-e; consequently, this 
hallucination may cause the person to inflict harm upon himself 
or others* ' . . 

Syneathft 3ia <t1ie crossing of the ienses) occurs with the use 
^^f some hal iucinospnic drugs . A person^ may ax|)erlenca 'a situa- 
tion in whleh' he ^ees a sound or heaps a color* it Is almost 
'impossa,ble ;to predict the- type ;of eXfJerlence that one may liave. 
and herein lies the -greatest danger associated with the use of 
hallucinQgans i s /' ^, / 

One of the most well-known hallucinogenic drugs is Lysergic 
Acid Diethylamide, alio known as LSD or ^53^25 (visual X^) , 
Sinc^ the ^drag^iM^iio legi tlmate use a^/ this time ^t is "manu- ' 
factured in clandfestin>e laboratorieg , ;The labbratoHes may, be 




Figure 2.1i The argot fungus Clavlcgpi purpurea shown as It occurs on the 
head (spike) of a rye plant. The dfug LSD {lysergic acid diethylamide) is 
derived from this fungus. 

^ Visual 118 




Figure 2.11 (A) Oriental poppy (Papiver iamniferum). (B) Capsulei, or 
pods, of the poppy flower/ (K. 1. Jones, L. W, Shainberg, and C. O, Byer, 
Health Science, New York: Harper & Row, 1968.) 

. Vleual 119 ^ - 
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found in unsanitary surroundings. This practicaliy inaurea 
that impuritiee will be found in the drugV^ The substance may 
appear to be a colorleiSi odorless, and tasteless liquid or a 
white powder. This does not rule out the possibility th^t 
other Ingredlants may be mixed with the drug in order to alter 
its appearance, 

A phenoiaenQ n that raay occur with the use of LSD is that of 
the "flashbaGk," This is the recurrenne of an hallucination days 
or possibly even months after the last dose was taken, LSD does 
no^t cause physical dependence , but regular use could lead to a 
psychologic^ dependency . It Is also possible that this regular 
use may enable that user to develop tolerance to the drug. There 

l^®®^ reports that the regular use of LSD may cause a breakage 
of chromosomes in the body thereby causing birth defects in 
children. At present this has not been proven scientifically. 

. _ ^ ^..H515AiiP^f- -As^.iiL Ji 

the peyote cactus plant. Even though physical dependence is 
unlikely to occurs the user may develop a psychological depen-' 
dency. It is doubtful that there are ina'iy regular users of 
mescaline simply becausa it la not readily available. It is 
very easy to take LSD or some combination of psychoactive sub- 
stances and color them to look like mescaline. 

Psilocybln is a drug which is derived from the Psilocybe 
mushroom^ The reactions to this drug along with the physical 
and psychological effects are very similar to LSD and mescaline. 
Psilocybin also resembles mescaline in the sense that it is not 
easily accessible on the streets. 

STP is the street name for the compound dlmethoKymetham- 
phetamines also known as DOM. The drug is reported to be even 
stronger or more potent than LSD. The effects are very similar 
^to ocher hallucinogens, 

DttTj dimethyltryptamlne , is a hallucirngen found in the 
seeds of certain types of plants in South America and othei 
areas. It is also produced synthetically in illegal or under- 
ground laboratories . It may produce a psychological dependency = 
but not a physical dependency.^ 

A drug which is becoming more prominent as a substance of 
abuse Is phencyclidlne or PGP, Unlike many of the other psyche - 
delics > there is lagitimate value in PGP, Veterinarians use the 
drug as an animal tranquilizer . When converted to street use, 
the drug becomes a member of the hallucinogenic family of drugs. 

Even though THC or tat rahydrocarinabinol is normally asso- 
ciated with marijuana, there are reports of THC being synther^Eed 
and used as a preparation within itself. It should be pointed 
out that this process is very difficult and not easily accom- 
plished in clandestine laboratories. This makes THC very scarce 
in the drug sub-culture, , 
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There are o thsi-^^hemlGais ...which could ba. listed as = hallu- 
clnogr^^s and the tiufflber i?7ili doubtiess become larger. At best 
the majority of thess substances are potentially dangerous and 
of no value to meeliclne* 

Narcotics 

Usually the terms narcotics or opiates are applied to drugs 
which are derived from the. pplum poppy, Papaver BOmniferum 
(visual 119)* there are also synthetic drugs that fail into 
this category. Opium is converted into a morphine base and 
from this substance such drug^s as heroin and codeine are iyn- 
thesiged , . 

The continued use of narcotic drugs can lead to both physical 
and paycholoEical dependence . Tolerance development is seen also 
as a pars on "becomes more depe ndgn t on one of these dru|a * When 



the narcotic a'ddlct stops taking the drug and witridraws without 
the aid of medication , this Is ktiown as- "cold turkay." This 
is a most painful proceFS and may be one of the chief reasons 
addicts are hesitant to ti'y to end their habits. It has been 
reported that a person can be*wlthdrawn physically fTom heroin 
within ten d-.ys to two weeks; however, the psychological de- 
peAdency u ' mJuces him to return to it. , 

The opiate-like drugs act as depressants on the central 
nervous system . They are very effective as pain relievers as 
well as causing lethargy (tiredness), drowsiness , and general 
confusion. Other effects nay Include consftipatlon j flushing 
of the skin, depression of the respiratory system, and constriccion 
of the pupils of the eyes. Due tc the fact that many addicts do 
not eat properly, malnutrition may be evidenced. Those who uf.e 
the drugs intravenously (shot into the veins) may suffer from 
diseases related to unsterile needles and syringea. There is, 
of course, the possibility of death from an overdose.^ 

Morphine is a, narcotic drug of abuse which has legitimate 
medical use. It i-=i most effective as a pain reliever. As for 
its illegitimate use, morphine produces euphoria and is prominent 
in the drug abuse scene. Tolerance builds very rapidly and phy- 
sical addiction can occur along with psy chologicai dependence. 

Probably the most popular opiate of abuse is heroin. This 
drug produces a type of euphoria that makes it the choice of 
the narcotic addict". It is usually mixed with water or some 
other liquid and injected. It can be Inhaled or taken orally 
(by mouth), but roainllning '(shooting Into a main blood vessel) 
the drug gives the abuser a more desired effect. 

The heroin user does not take pure heroin. This drug Is 
usually diluted with substances such as quinine or milk sugar. 
Many addicts take a Qoncentraftlon of less than five percent 
heroin. -Heroin, addiction is a most expensive hiiblt and costs 
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Some addicts as much as $100 pe ^ 
served readiiy that mm heroin a- " 
ad does the crlre race, Moit tv^ ^ ■ 
habits financially and may resor 
monay for the naxt fix (dose) , Ai 
iff vtry low and most addicts returti 
undergoing treatment au^ rehabilitat. 



r more. It ean be 6b- 
A rises in a commnnity; 
^wnnot support their 
■'^aling in order to get 
* id cure rate for heroin 
.ieir habits even after 
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GLOSSARY 



ACUTE severe but not of long duration . 
ADDICT - (sea addiction) 

ADDICTION - the compursive atid repetitious use of a drug oyer 
which a person haa^lost the power of self-^control to the extent 
that he becomes harmful to himself and to the society in wh^ch 
he liT/ee , 

For addiction to occuti thtfte factors rudt be eonaideredi 

1, Psychological dependence (habituation) - psychological 
dependence la the condition whereby a person desires a drug, 
but does not suffer from physical ills by its wi^thdrawal* The 
degree of dependency can range from very mild to a aonditlon 
in which a person hafi a^ In ten se craving for the drug and ob- 
taining it occupies his thoughts almost completely* 

2* Physiological dependence - this occurs when the physio- , 
logical state of an Individual Is altered due to the repeated 
administration of a drug and abstinence of its use causes 
withdrawal symptoms characteris^tlc for that specific drug* 
Withdrawal symptoms are a group of characteristic actions 
and behaviors that ensue upon the discontinuation of a drug 
and the severity of withdrawal depends on the dosage of the 
drug taken, the length of time the drug has been used ^ and 
the type of drug used* An Interesting aspect of withdrawal 
is that the symptoms accompanying withdrawal are opposite the 
symptoms for which the drug was initially taken* EKamplesr 
One of the symptoms of heroin addiction is-constipation. With 
the withdrawal of the drug, diarrhea occurs |. uae ^of methamphet 
amine causes extreme elation, withdrawal brings on severe de- 
pression . ^ ■ 

3, Tolerance - tolerance to a drug develops when, after 
repeated use of a drug, a higher and higher dosage must be 
administered to achieve the original effect. Cross tolerance 
occurs when tolerance has been established to One drug and 
transfers to another within the same classification* for 
eKampls, if the person is tolerant to morphine, he alsowill 
be tolerant to heroine me thadone , etc*, but not tolerant to 
batblturates which are in a differetir, classification. 

ALCOHOLIC - one who cannot control his. use of alcoholic beverage 

ANEMIA a condition in which there ii a reduction of the number 
of red blood cells in the blood/ " . 

ANORIXIA - loss of appntlte 

ANXIETY - a state of being uneasy or worried about what might 
happen 
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i:.KONGHlTlS - an, Inflamation of the tubes leading from the throat 
to thn lungs . 

CENTRAL NlRVOUS SYSTEH - generally refers to the nerve activity 
in the brain and spinal column 

CHROMOSOMES - the formations in body cells which determine 
bodily char acterla tics 

CHROHIC - lasting a long time 

CIRRHOSIS - a disease, especially In the* liver, marked by eKcess 
formation of connective tissue which causes it to Cease to function 

CLANDESTINE - conducted with secrecy , 

CONVULSION - a violent, involuntary contraction or spasm of t^e 

musc les ^ ^' ^ " ™ ^ ^-^^^ _ . 

DELIRIUM tREMENS « a state of CKtreme mental a .cltement resulting 
from excessive drinking of alcuhollc liquor, and characterized by 
sweatings trembling, anxiety, and hallucinations 

DELUSIONS - a false belief 

DIPRESSAnT,- a drug which lowers the rate of muscular or nervous 
activity n 

sj^ -- - 

©BPRESSXON - (see depressant) 

EMPHYSEMA -- a swelling of tiseue in the lungs which makes it 
difficult to breathe 

ENZYMES - an organic catalyst 

" V 

EUPHORIA - an abnormal feeling of weil-being , vigor , and health 

GASTROENTERITIS - an Inflamieion of the -lining of the stomach and 
the intestines . 

HALLUCINATION " seeing objects that are not actually present 



HYPERTHYROIDISM - excessive activity of the thyroid gland, char- 
acterized by a rapid pulse and sleeplessness 

■ ^ . .-\ 

ILLEGITIMATE - not produced or used l4¥fully 

INHAIANTS - fume producing substances which ara inhaled for their 
intDxick.t Ing effect 

INHIBIT - to hold back, reatrc.lh^ or curb 

INSOMNIA prolonged and abnormal' inability to obtain adequate 
sleep . 
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INTOXICATING exciting or gtupif>lng by alcohol or a drug to the 
point where physical and mental control ie ftiarkedly diminished 

INTOXICATION - (see intoxicating) ^ 

LEGITIMATE - lawfully produced or used 

NAUSEA - a feeling of sickness at the stoaach 

OBESITY - the state of being very fat or stout 

PARANOID - an emotional disturbance characterized by unfounded 
fear a , , 

PHENOMENON - a condition that is very unusual • 

PHYSICAL DEPENDENCE - (see addiction) ' ^ * 



PSYCHEDELICS - a hallucinogen which has mind-altering properties 
PSYCHOLOGICAL DEPENDENCE - (see addiction) 

RESPIRATORY SYSTEM -the body mechanism (lungs, etc) responsible 
for the process of breathing 

SEDATIVE-HYPNOTIC - a drug which tends to soothe, quiet , or put 
one to sleep 

SPASTIC - relating to or characterised by spasm 
SYNTHESIZED - (see synthetic) 

SYNTHETIC - an artificially produced substance 
SYNTHETICALLY - (see synthetic) . 
TOLERANCE - see addiction 

TRANQUILIZER a drug used to reduce anxiety and tension without. - 
impairing mental alertness ^ ^ 

WITHDRAWAL - the process of taking a. person off of a drug to which 
they ar^raddicted or the effects experienced when one is taken off 
such a drug 

WITHDRAWN - (see withdrawal) 



CHAPTER ELEVEN 



CRISIS IN THE STREETS. 

.Kenneth and hla youriger sister Louise M&te new srudants at 
Anytown High School. Kennfeth ha^^^orked hard for yearp and had 
mal'ntained a rigorous program oSffiractice to develop and refine 
his talent and skill at hajketball. H© was eager to begin prac- 
tice at his new school* Anytown needed a good player because^ts 
bast players had been graduated and the only hope of a winning 
season was to find someone with Kenneth's ability* Louise took 
a great deal of pride In her brother's sports record, 

Kenneth and Louisa's first visit to the fchool cafeteria was ^ 
a typical lunch hour,/ The yelling and shouting ,were at a decibel 
level of between^SO and 85. Some of the students ran to leave 
the room aftar eating and bumped into otlier students carrying trays. 
-Lo u-ia a w a s - on e -^^o f — t h o s e wh o was p u a h e d d o wn^ - -s p-l l M n g h o t , -s o u p — ^ -™ 
over hejr.hands and new ^clothes. Other students fought ever chairs 
at the tdblea, resulting in damaged and broken furniture. Some 
permitted tHelr friends to cut Into the^ food line. This practice 
of bre/aking in Ulne farced Kenneth to lose his place five times. 
Two boys began throwing grapes at. several of tha girls. Others 
Immediately began to do the same. On his way put ^ Kenneth stepped 
on one of the many grapes that cluttered the floor. Ke was not 
able to regain his balance and fellj severely fracturing his right 
arm. 

The next day the guidance counAlor called Kenneth and Louise 
into his office to inquire as to how they liked Anytown High 
School and what suggestionip would they offer to improve the school* 
These questions were asked of all new students. 

If, you were either Kenneth or Louisej how would you have ^ 
answered the question? 

When people live togethar there must be some understanding as • 
to how they are going to* live. Everyone, wants as much; freedom as 
possible t o=p u ra^U'fr-^hd^-^«wit=p^e^s^irml"iT^^ of life, Yet^ 

It Is readily apparent as we noted in the cafeteria of Anytown 
High School I that if each person Is permitted to do anything he 
wishes p andp if every member of tihe group was doing so at the same 
time, tremendous conflict s would result. For eKample, what would 
hrippen if you wanted to cross the street at a busy intersection 
with no traffic light or policeman to interrup t ' the constant flow 
of vehicles and the goal of all the drivers was to get to their 
destinations without slowing down or atopping? What would be the 
reeults If you and'^your te'ammates^ wanted to play a game by one set. 
of rules and the visiting team wanted to play by other regulationa? 
What kind of conflicts would occur If your family spent a Idt of 
time and money remodeling your home and a larger family decided 
they wanted it f or th<naselves ? 

As we see I the multitude of compet Ing in teres ts and conflicting 
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purpoiei people posBes,s make rules and regulatione necessary. . 
By establlihing regulations we o^rganize and ^compromiue our 
Interests and activities so that everyone in the group has 
the chance to achieve his moat important personal in tereet s 
.without unduly lnte,r f ering ^ wi th and, perhaps, causing In^ur^y 
to others. A small igroup, such as a family, club, class or ^ 
school organization, or religious institution, calls these 
governing principles rules or codes. A larger group, such as 
a CQinmunityi state, or nation, calls them ordinances, sta^^utes, 
or laws. The primary purpose pf these rules or laws is not 
simply to restritft , but to restrict in. order to protect and ? 
safeguard. '^i 

Americans believe in the worth of ^ach individual. .Thus, 
we believe that our laws are established in order to protect , 
and serve the individual. » The freedom ^of the individual, how- 
ever must always be balanced against the interests of others 
and society as a whole. 

A person is free to choose what wprk or profession he wishes 
to enter. He can sele t the field of medicine, but in order to 
practice he must satisfy the qualifications set by the stats* 
He is dt liberty to determine where he wants to live,, but he 
cannot build his home on land needed ,fo.r public thoroughfare . 
His right to travel does not mean that he. can dri^e across hls^ 
neighbor's yard. He is free to reaTf his family according to 
personal creed, but the law obligates him to gend his ^children 
to school and to provide 'for- their basic needs. 

Everyday life reflects two centuries of law and justice .that 

have^f been modified to meet the constantly changing needs of the 

people. Some of the basic ways in which law serves our needs 
are : . - 



1. Protecting the basic freedoms guaranteed by the Con- 
stitution ' 

2. Pro tectlng persons and prope^rty against wrongdoers 

3. * Assuring that food and other basic necessities meet 
minimum standards of quality . 

4- Combatine social injustice 
^ a 

5. Enforcing and regulating the agreements ^nd other 
voluntary arrangements into which we enter 

6 . Providing compensation for accidents and other mis- 
fortunes - 

7. Establishing public education and monitoring the quality* 
of instruction 

8. Providing sanitation services, public health needs, 
safety benefits > improved roads, and fire protection 
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CRIME CLOCKS 
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Graduaily corro'ling the peace , and ^seeurity of law and 
justice are elementi of SQcl disorder and confuaion that 
. must be examlnea cloaely. During the 1960*s while the cenaug 
Indicated 'a. population Increase of ten percentj the crimlnaL 
of fenses that were reported increaaed 90 percent * During the 
same, period of. time the rates , for violent crimes went up approx- 
Imately 60 percent and property crimes soared to over 80 perc^ent* 

■- ' . '' 

Slnafc 196a crime Is 4»p 30 percent, crime ratt^up 44 ^ercenWw^ 
and the population Increase or>ly f ive percent (visual 120) # 

Young people ware aeriouely involved in this inc^rease in, 
crime. Arrests of young people from 10 ^to 17 years of age 
increased 69 percent while the p^opulatlon figures Indicated 
that there was only an increase of 22 percent £o^ this age 
group. This denotes that Juvenile crime rates rose at least 
threi times fas ter than .J uvenlle population (visual 121) . 

The current decade mirrors basically the same tren^. Ae ' 
reflected by statii reporta to the FBI, in 1973 there were at 
leas^ 16"ser^ous crimes committed every minute 

seriousl^^^ 76 seconds . An. automobile -was stolen 

every- 34 secondsi that resulted In 76^235 stolen care per month 
or 914,820 per year, A robbery was commit ted ev ery 82 sec onds, 

average day 53 persons were murdered^ another 1,136 were assault- 
ed, 2,541 automobiles were stolen^ and 1,053 persona and busl^ 
nesses were robbed (visual 122)* : 

During this sam^. year law enforcement agencies made an es- 
timated 8.7 million arrests for all criminal offenses ekcept 
traffl^c violations. The arrest rate was 41 arrests for each 
1 ,000 ^dnhabitants , A significant proportion of this arrest 
rate was yo uthful of fenders . National sta tis tics reveal^ th at _ . 
™"^persons under 15 years of age made, up nine peifcent of the total 
number taken Into custody. Those under 18 years of age made up ^ 
26\ percent, of the arrests. The twenty-four-year-olds and under 
swelled the percent to 54, 

W^. would be vitally concerned If crime rates had been 
steadily increasing since the beginning of history. This is 
not true and it appears that these rates have their ups and 
downs. In 1862, for eKample , ten percent: of the entire popula- 
tion of Minhattan was arrested' at some time during, that yaar. 
Crime vates during the depression years (1929-1940) were often 
much lower than previous .or subsequent years, 

* ,. _ ■ ■ .. .. . , 

"Children today love luxury. They have bad matiners, a 
contempt for author! ty » a disrespect for their elders.-p and they 
like to talk instead of work. They contradict their parei\ts, 
chatter before company, and terrorize their ^te^achers , " This is 
a statement made by Socrates and emphasises thej £ act that today/ a 
young people did not Invfent juvenile deiinquen'cy% An figyptlan - 
.: p ri s t , 4 ,;b0O y ear s ago^, . w^at e.,. ."Yau th Is. di s in t egra tin g , ^he r 
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youngjitsrs of the land have a dlsrespeet for their eldere and 
a contempt for authority in every form, Vandaliea is riff, 
'and crimes of all kinds Is rampant among our young people*"^ 
" • > ' ■. ■ 

William Bradford and Edward Winslow in their journal of the 
Plymouth iColony record in full detail the prance of one of the 
MayfiawSr*s passengers, "The fifth day [of December, 1620] 
so the Journal 'relates, "we through God*s mercy escaped a great 
danger by the foolishness of a boy, one Francia of Billintona 
sonnes, who in hie^ fathers absense had got gun powder and shot 
off a piece or two and made squibs , and there being a fowling 
piece charged in his fathers cabbin shot her off in the cabbin.' 
There being a little barrel of powder halfe full scattered in 
and about the cabbin, the fire being within fours foote of the 
bed betweene deckes and many flints -and iron things about and 
so many people about the fire. And yet by God's mercy no harma 
was done;" — - - 

Additional accounts of America -a first Juvenile delinquents 
are noted in Governor Bradford's personal history of t,he colony. 



Quite obviously there has always been juvenile crime. How-; 
ever, if I'he present trends indicating serious increases in 
Juvenile crime rates are n^t checkedf what will t-ha^Kf uture hold 
for th^ youth in our society? "He thr eatens the Jinnocen t_ who 
spares the guilty,'- This statement of Sir Edward Coke-, an In^g- 
lish Jurist of the e.irly 17th century, stresses the fact that 
every generation of people must ^be interested in and concerned 
about law and Justice before such social problems can be solved. 
In any community , especially in a democracy, the solution can 
be achieved only through the cooperative efforts of everyone, 
Including its youthful citiitens. ^ 

The laws of our country are built on fundamental, simple 
princi ples , in^jur^/f^UTy^ b asl c _ rul e s _o f _r ight an d wi^on g ^ 

common senses and good reason,^ Common raw, statutory law, case 
law, and administrative laws are sKamples of the many kinds of 
law. : ■ ^ \ ^ 

The fundamental law of this na^tion grew out of the rules by 
which thfa Anglo-Saxons had dealt with each other for hundreds 
of Vye^rs. This is the common law which oriilnated in England. 
Every state in the United States , except Louisiana, respects 
and follows, at least in part, the common, law, ^ 

Laws are created in several ways. On the state level, laws 
created by city and county governments are called ordinances. 
When -ruled upon by city, county, and state counts, they become; 
case laws. When they are created by state legislatures , they 
are referred to as statutes* On the federal level, they are 
created by action of Congress and are also called statutes. 

^Hugh Boyle, Delinquency and Crime (West Haven, Connecticuts 
Pendulum Press, 1969) , p . 17 , 
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When laws are ruled upon by federal courts they , toOj become 
case laws. Administrative rules and regulations are created 
by such agenciiiB of governmcint as the Securities and Exchange 
ComBiis'si.on J the Vetarans Administration, or the Federal Communis 
cations Commission. 

.ull laws can be divided ^into two very broad classifications, 
civil law and criminal law. Civil law governs the affairs that 
exist between individuals , be tween individual aiad a business 
or a government agency, or any combination of these ''concerns. 
BecEiise the law endeavors to right wrongs , when an Individual 
- (a business or a corporation may also be considered an indivi- 
dual) feels he has been wronged by another, he can take his 
grievance into civil court. The court may award the person ^ 
harmed an amount of money to co'mpensate for* his loss, or It 
may compel the person who acted unfairly or carelessly to make 
other amends . 

Thera are many types of civil law casest One of the most 
baslc/civil law relationships is the. contract , The smooth 
functioning of ©uf economy and society in general is dependent 

J: ^t©_a Jarge Jdegree Up the assurance th^t once a\a agreement 

(written ©r oral) has been made voluntarily i it will be honored 
and kept* Th& Cons ti tution of the United Stataa Wuarantees^. 
this_ in Art icle. 1 , Sec^tion.lO , "No State shall , . . pass any B ill . -.- 

^^==^or=IJalF^:mf^^ szio±rfe^t-ra^^^^ 

guard is becoming more and more significant to the. young""c©n'^^ 
sumer since manufacturers and merchants are competing for the 
teenage dollar* In 1970, for example, persons in the, 14-25 . 
age group earned approxlmataly $4^5 billion anl influenced the 
spending of about $135 billion In , the market place* XTeenage 
charge ac^unts and credit eards^.are readiry available . Both ^ 
a charge account and a credit card application are forms of a^ 
contract . ^ : 

. ; ■• ; ; ■ ■ . ■ • - ■ .'^ ' _ " ■ ; , 

A criminal action is initiated by either a stite or the 
Federal Government against an individual charged with having 
committed,. a crime* . A critte is a wrongful act that causes in- 
Jury or harm to a person, property, or society in general* : 
kach crime muat'^be defined as such in a statute, thus ^ we 
might say that ^criminal l^w regulates public conduct and pre- 
scribes the duties we owe society* 

Crimes are divided into.* two classesi felonies and mis- 
demeanors* A felony is generally a major or serious offense 
and punishable by death or incarceration (Imprisonment) in a . 
penitentiary for more than one yaar* A mlsdamaaiior is a tiiinor . 
irifraction of the law , punishable by a fine or incarceratibn in. 
a jail, but.ndt a penitentiary , for a year or les^* 

/ . Different countries* have-^ varying op inion^-aboju^^^^^^ 
r ness of an offensr. The country usually denotes the degree of. 
of f ensiveness it regards the criminal act by tha punishment 
awarded to the . delinquent . To 1^^^ arson may tie pun- 

ished by death in France, yet in "Russia the arsonist may receive 




only alghU years hsffd labori lareeny may be pun: ahed In 
Argentina by laprlsonmen-t f rem one month to one yeai* and In 

■ Japan up ho seveii years j in France the punlahment for parti- 
cipacipn in a*rlot may be hard labor for 5 to 20 yearfi in 
Japan the punishment may b« lif e ^imprlionment , and in Argen- 
tina it Is only one to five years t How do. these punishments 
compare with the penalties imposed upon the convicted, by our 

""^ federal or your state courts for these crimes? Why do you 
- f countries do not have uniform penalties? You 

may want to make other comparisons, especially in the drug 
laws. ^ ' ~ ' . / ^ 

' ■ , ■ '■ ■■■ - 

Laws protect society* Thus, a aociety is only as safe as 

the degree to whj^h. ijs 1*^> obeyed,^ No society can exiEt 

without this obedience .to law .:: , In a„ di^itatorship obedience is/ 

- -usuaiiy root ed in the fear of the cono^iquences of law violation. 

^ In a- damtfcracy obedience ^Is motivated by r^^spact for the law 
and the society it protects. 7 ^ ^ 

Laws do not always command pOTiular approval. In a, demo- - 
cracy we have the privilege of *uhoice in the enactmemt of laws. 
No one, however, has a privilege of choice in the obeying of 
laws onee they-^are made* A turn-of -the-century President of 
the United States made/^l^poiat JifhBJi Jia^ 



Lawa, of eburse^ represent reatrictions upon indi^ 
-V^du^—l^^^T^^ res trie t ions make 

1 i b e rtx^ © ^ ^ ^ ^ ^ uTirT— F iS r^t^i e— c o mm o n__ g o o d , t he 
individual surrenders something of his privilege , 
to do as , he pleases , and so organized aociety is 
^posslbl^. It is successful just rfbout in propor- 
tion /as laws arsiwlse, as they represent deliberate 
and intelligent pliblic opinibn, and as they are 
obeyed* Civilisation had to travel a long way be- 
fore it came to be commonly accepted that ' even an 
unwise law ought to be enforced in orderly fashioni 
becaiise such enforcement; would insure its repeal 
or mbdificatiorip also in 'orderly fashionp If that 
were found desirable, 

I do not see how any citizen who cheriahes the .pro- 
tection of law in organised society may :,f eel himself 
sequre when he himself is the example of cantaijpt of 
law. , Clearly there is call for awakened realisation 
of ,'true self-interest on the part of the' few who will 
themselves., suffer most when reverence for law is 
forgotten and passion is expressed in destructive 
lawlessness. / ' , ^ ; • 

What is law? It is a method for correcting unfairness and 
creating new benefits I a principle of moral 'standards and a 
guide 'to social Justice and order. , ^ 

There is nothing which should be iaore vigilantly , main tained 




than the ' spirit of accept • of law. Dlgragard for law dt-: 
• troys govftrnme.fi t and th grantee of iridlvldual freedom and 
liberty. It is the respunslb J li ty of alt who wish to enjoy 
these freedoms to safeguard and preserve the conditions that 
make liberty under law a raalltyi 




CONCLUSION 



In all the issues that have been discussed in the pre- 
qadlng ohapters the central theme that appeari to connect 
every problam with evary other problfem Is aurvlval , ^ Survival 
has a common thread — that of the indlvldual7.and hla reaction 
If every person In this country Is knowledgeable about how to 
lurvlve; If- he underitands how law is designed to protect hlm^ 
^^^^^guaMntee^h^ 

PHJH^^^^^^^^^^^^*fovernmen t s fun c t^To n^ttf o rd a rco achieve . 

^Br^rof this; then he can better understand his role In our 
contemporary s o cl a t v . miM^ 1 s ne ce g s ary -th t aach citizen be- 
comes informed and tha^ each person desiras to participate In 
order that the total community can benefit from raalis tic de= 
mocracy in practice* Informed citizens can be a part of the 
changing times and can positively assist in modifying the laws 
to meet these changing needs. It then becomes truly a go^ern^ 
ment of the people, b}^ the people , and for the people. 



